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THE INDIAN RAILWAY SYSTEM has been aug- 
mented by 869 miles built in 1889-90, with 16,095 miles 
open on March 31, 1890. Of this mileage the State 
either owns or operates, in about equal proportions, 
11,056 miles; guaranteed companies work 3,243 miles, 
and the remainder is made up of assisted, native 
and foreign companies, the last aggregating only 58 
miles and the first 595 miles. The comparative state- 
ment between 1888 and 1889 to Jan. 1 of this year is 
as follows: 


1888. 
Miles open at end of year. 15,831 14,460 
Capital outlay on open lines, ‘Re. 205, 046,099 193,043,257 
Number of passengers carried. . 110,402,383 103, 156,013 
Number of tons of goods moved.. 22,155,164 22,393,202 
Gross earnings, R* 20,493,633 19,763,475 
Working expenses, R* .. * 10,477,401 9,874,347 
Proportion of expenses to earn- 


ings 

Net earnings, R*.. 

Proportion of net earnings to 
capital 


* The rupee at present is only worth about 40 cts. 


A TEST OF COMPOUND LOCOMOTIVES was made from 
June to November, 1889, on the Royal Wurtemberg 
Ry. with 10 new locomotives exactly similar in all 
respects, save that 5 were simple and 5 compound 
a3 regards cylinders. The leading dimensions were: 
Grate surface. ....17.2sq.ft. | Stroke 
Steam pressure.... 176 lbs. 

Cylinder, diam,. Drivers, diam q s. 
simple locom'ive. 16.54ins. | Weight, adhesion. 30.8 tons. 
Compound HP.cyl. 23.62 ins. - votal...... 45.1 tons, 
LP.cy!. 16.54 ins. 
The locomotives have 2 coupled driving axles and a 
pony truck. During the six months the simple loco- 
motives ran 89,283 miles and burnt 2,758,962 Ibs. of 
coal, or 30.9 Ibs. per locomotive mile. In the same 
time and in exactly the same service the compound 
locomotives ran 88,568 miles and burnt 2,582,474 lbs. 
of coal, or 29.2 lbs. per locomotive mile. The com- 
pound locomotives, therefore, saved about 1.7 \bs. 
of coal per locomotive mile, or 5.5% of the amount 
consumed by the simple engine. 


GERMAN LOCOMOTIVES FOR ENGLISH ROADS is the 
text of a late wail from the Pall Mall Gazette. This 
journal says that it understands, “‘ from an authori- 
tative source,” that a German firm has captured an 
order for 17 locomotives for the Metropolitan Rail- 
way Company, because they could build them 
cheaper than English firms. 


THE UPPER BERTHS OF SLEEPING CARS in Minne- 
sota must now be kept closed when unoccupied, in 
accordance with a late decision of the Supreme 
Court of that State. The decision is in the interest 
of common sense and better ventilation, and will 
materially abridge the power of Pullman porters to 
extort fees and of conductors to exercise arbitrary 
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power, in Minnesota at least. It isan example that 
could be followed in other States with increased 
comfort to the traveling public, and the bitter law- 
suit that preceded the Minnesota decision has made 
the way easy. 

THE Boston ELEVATED Ry. will probably be 4.9 
miles in length and be operated as an electric road. 
Pres. WHITNEY of the West End Street Ry., which 
will build and operate the line, has given an outline 
of his plans to the Boston newspapers. Mr. THOMAS 
C. CLARKR, the Chief Engineer, is at work on the 
elevated structure, and Electrician Prerson is de- 
signing the electrical plant. The elevated and sur- 
face lines will have at least three common stations, 
and it is the intention df the company to give trans- 
fers, so that a single fare of 5 cts. will buy a ticket 
from Dorchester to Malden or Medford. 


THE RAILWAY ACCIDENTS OF THE WEEK have been 
so comparatively few and modest, that it is hard to 
pick out a “‘worst” one. The most unusual, and one 
of the most serious, was due to a land slide over the 
portal tunnel on the East Tennessee, Virginia & 
Georgia R. R.. Oct. 3. The tunnel was a very short 
one, through clay, and was not itself injured, the 
bank above the portal sloughing off enough material 
so as to completely cover up its mouth. The engine- 
man was killed and fireman injured, and the engine 
and 5 freight cars badly wrecked. As is apt to be 
the case with tunnels, the portal wasinacut on a 
eurve and invisible until the train was almost upon 
it. The tunvel was a very old one, having been 
built before the war. 


THE NEW STEAMER Plymouth, of the Fall River 
Line, made her trial trip on Oct. 1 on the Hudson. 
She made 25 miles per hour under 125 lbs. steam 
pressure. The Plymouth is 366 ft. long over all, 86 ft. 
wide over the guards and draws 12 ft. of water 
loaded. Her engines are double inclined, triple-ex- 


pansion, of 5,000 I. HP., operating feathering side- 
wheels, 


THE Sardegna, Italy's latest war-ship, just launched 
at Spezzia, is a sister ship to the Re Umlerto, is 
built of steel, and has 18 ins. of compound armor. 
Her dimensions are: Length, 400 ft., breadth, 79 ft. 
Yins.; tonnage, 13,251. A speed of 19 knots is ex- 
pected. The main battery will consist of four 67-ton 
guns, eight 15-centimetre, and six 12-centimetre 
guns. She will! also carry ten rapid-fire and machine 
guns. 


TORPEDO Boat No. 2 is to be called for by the 
Navy Department in a few days. The general di- 
mensions alone will be prescribed by the Depart- 
ment; bidders will prepare their own designs. But 
the boat will be about 150 ft. long, have a displace- 
ment of 115 tons, 2,500 HP. and a guaranteed speed 
of not less than 24 knots. A “ torpedo chaser” will 
also be called for with a displacement of 750 tons 
and engines of 6,500 HP. and speed of 23 knots. 


TWO HIGHWAY BRIDGE FAILURES this week, at 
Lancaster, Pa., and at Colfax, Whitman Co., Wash., 
were due to threshing and traction engines, neither 
causing loss of life. No further bridge disasters are 
reported. 


THE WALNUT St. BRIDGE across the Schuylkill, 
in Philadelphia, has advanced sufficiently for the 
issue of proposals for the erection of the wrought 
iron approaches, and for bituminous concrete on 
said approaches. The trestle and masonry piers of 
these approaches are already practically finished. 
Proposals will be received by Louis Waener, Di- 
rector of the Department of Public Works, until 
Oct. 27, 1890; blue prints of the planus can be obtained 
on payment of $5.00. 

COMPETITIVE BRIDGE PLAWs are called for by the 
Allegheny Bridge Co. for a structure of two spans, 
costing not more than $550,000, over the Allegheny 
River at Sixth St., in Pittsburgh, Pa. This bridge 
would be the main thoroughfare between Pitts- 
burgh and Allegheny City, and is badly needed. A 
previously adopted plan with three spans, prepared 
by Mr. G. LINDENTHAL, has been objected to by the 
Secretary of War, as interfering with navigation. 
All plans must be in by Nov. 1, and they should be 
addressed to WM. RoseNBERG, secretary of the 
company. 
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THE NIAGARA FALLS TUNNEL, for water power, 
was formally commenced on Oct. 4 in the presence 
of officials of the company. 


THE MANCHESTER SHIP CANAL Co. has been au 
thorized by the shareholders to borrow $3,000,000 
required for the erection of railways, sheds, ware 
houses, graving docks and dredges for the canal. 
These items were not provided for in the origina 
bill, but it has been decided that it was better for 
the company to control this work instead of letting 
it to a subsidiary company. 


THe Mississtppt RivER COMMISSION, in its late 
meeting in New York, elsewhere referred to, made 
the following apportionment of the $3,200,000 for 
river improvements, according to the press accounts: 
For dredging the Mississippi River from Cairo to 
White River, including Plum Point Reach, $500,000; 
for the same kind of work from White Riverto War 
renton, including Lake Providence Reach, $520,000. 
For the building of levees these amounts were ap- 
propriated: Yazoo front, for levees, $300,000; Tensas 
front, for levees, $500,000; White River front, for 
levees, $200,000; below Red River front, for levees, 
$200,000; Greenville harbor, $100,000; for Vicksburg 
harbor, $75,000; for New Orleans, $100,000; Red and 
Atchafalaya rivers, $250,000; survey and expenses, 
$225,000: total, $3,170,000. The commission will re 
port to the Secretary of War, and as soon as he ap- 
proves the apportionment the work will be begun 


ELECTRICAL SIGNALING DEVICES FOR RAILWAYS 
have been under thorough test for several years past 
in France, the purpose being to discover the most 
efficient means of announcing the passing of railway 
trains at distant points. Fifty plans have been test- 
ed, with the result of only two being selected for fur- 
ther competition. These are the inventions of M. 
CLEMANDOT and M. BAILLEBACHE. The device of 
the former is based upon the electrical resistance of 
two lines of rails according as they are united or 
not by the wheels and springs of the train. The 
other device depends on an insulated counter-rail 
placed at the point at which the moving train starts 
the signal, and connected by wire with the station. 


A COMBINED STREET SWEEPER AND TRANSPORTER 
has been invented by Mr. E. C. FIsHEr, an express- 
man in the Staten Island Ferry house, at the Bat- 
tery, New York. Over a broom of improved pat- 
tern is a bin, and into this the dirt is emptied by a 
series of revolving buckets operated by the wheels 
of the machine. The brush is mounted concentri- 
cally with the rear axle so that it descends into 
depressions along with the rear wheels. The 
sweepings are thrown on an adjustable shield in 
front of the brush and thence into buckets ingen. 
iously arranged to lift the dirt to the receiving bin. 
The brush itself is made to contract or expand so as 
to more thoroughly sweep smaller inequalities in 
the pavements. 

A COURSE IN HIGHWAY ENGINEFRING has been 
practically founded in the Massachusetts Institute 
of Technology by the acceptance by the executive 
committee of the late offer made by Col. ALBERT 
A. Popg, of bicycle fame. Col. PoPrpE proposes to 
contribute $6,000, which is to be used by the Insti- 
tute in preparing some graduate, by studies at home 
and abroad, for the position of instructor and 
lecturer on th.s now important subject. 


THE ROACH SHIP YARDS, at Chester, Pa., have been 
finally purchased by English capitalists, and the 
** Roach Ship Building and Engineering Co., Lim- 
ited,” is now in possession, with a capital of $2,500,- 
000, all of which, excepting about $250,000, is held in 
England. The Americans interested are Mr. JOHN 
B. Roacn, President of the Delaware River Ship 
Building Co.; Mr. Georcrt E. Weep, President of 
the Morgan Iron Works; Mr. HENRY STEERS, Presi- 
dent of the Eleventh National Bank, New York, 
and Mr. WILLIAM ROWLAND, a capitalist of Phila- 
delphia. There will be seven English directors. 

A TRUNK SEWER at Saratoga Springs, N. Y., of 
24-in. round vitrified pipe, has a length of 23,119 ft. 
and a fall of but 1 ft. in 1,000. It was completed in 
1887, and has never become clogged or required any 
repairs. 


ee sei ete tie tn st pac ret 


on 





312 


ENGINEERING NEWS. 





October 11, 1890. 





The New Water Supply of Newark, N. J. 


The Passaic water shed of northern New Jersey, 
called the Central Highland Plateau, is one of the best 
and largest gathering grounds for water supply on 
the Atlantic coast. The Passaic River with its own 
main stream, over 50 miles in length, and its four 
great tributaries, shown on the accompanying map, 
the Rockaway, Pequannock, Wanaque and the 

tamapo, after a long drought, delivered at Paterson 
over 126,000,000 galls. per day. During a later freshet, 
for over ten days its flow measured 11,500,000,000 
galls. per day. 

‘The total drainage area above the Great Falls of 
the Passaic, at Paterson, is 796.9 square miles, or 
more than twice that of the Croton water shed. If 
only 12 ins. of the rainfall were saved this area 
would yield a daily water supply of 457,000,000 galls., 
about one-third of which is available for high service 
by gravity. 

About 328 cu. ft. per second are required daily for 
manufactures at Paterson. The storage of the 
storm waters will, in excess of this amount, leave 
available a pure and wholesome water supply am 
ple for 3,000,000 of people, allowing 100 galls. per 
capita daily. 

Of the quality of this water the late Prof. Cook, 
then State Geologist of New Jecsey, said: ‘‘ The 
streams of the archewan highlands are perhaps the 
purest of the State. Even after heavy rains they are 
but slightly turbid, and during the dry seasons their 
waters are clear, cool and sparkling.” 

Yet pure as are these upper waters, the lower 20 
miles of the Passaic River, below the Great Falls at 
Paterson, have become little better than a sewer by 
receiving the surface drainage and sewage of ripari- 
an cities and towns with an aggregate population 
of about 300,000, which is rapidly increasing. The 
lower cities, however, for many years, have taken 
their supply from the sewage polluted section of the 
river, though not without vigorous protests and 
warnings from sanitarians and a suffering people. 

At length there is a general movement to the 
Highlands for a purer supply. The city of Newark 
has been the first to secure a better source of supply, 
and has chosen the Pequannock River, the central 
tributary of the Passaic, at a point about 30 miles 
northwest of the city. 

The Pequannock rises at the base of the highest 
summit. in New Jersey, about 1,500 ft. above sea 
level, Its total length is 34 miles, 24 of which are 
available for high service by gravity. From its 
source to the point of the Newark intake, it descends 
0 ft., or an average of 37 ft. per mile. This ra- 
pidity of descent, coupled with the torrential char- 
acter of its tributaries, tells a wonderful story of 
aeration and oxidation. Microbes, it is safe to say, 
do not colonize in such waters. The Pequannock 
flows across the high land plateau, at the bot- 
tom of a rocky clove, amid mountains averaging 
over a thousand feet above sea level. The soil of 
the region is shallow, and largely composed of rocky 
detritus. The section is sparsely populated, and 
mostly covered with alow growth of forest—a par- 
adise only for knights of the rod and gun. The 
sharp slopes deliver the rainfall very quickly into 
the beds of the streams, with only slight absorptior, 
and practically no modification from soluble ele- 
ments in the soil. 

The engineering scheme, under charge of Mr. 
CLEMENS HERSCHEL, to utilize the Pequannock 
River is a simple one. It includes a dam and 
storage reservoir, high up on the main stream, for 
impounding the head waters; another dam and 
storage reservoir for impounding the flow of three 
large ponds and their tributaries north of the main 
stream, and lower down on the river an intake dam 
and smali distributing reservoir, from which a steel 
pipe line 4 ft. in diameter and 28 miles in length is 
to extend to Newark. 

The upper dam and reservoir are located at Oak 
Ridge, on the main stream, about 10 miles from the 
source of the river and 836 ft. above the sea. 

This reservoir will gather the rainfall of about 28 
square miles. The water surface will be about two 
miles long and average one-third of a mile in width, 
having an area of 417 acres and a storage capacity 
for some 2,500,000,000 galls. According to the con- 
tract, the minimum permissible depth of water in 
this and the other reservoirs is to be 8 ft., except a! 
the shore slopes. The Oak Ridge dam has great 


natural advantages for its construction. The river 
valley narrows between its western hillside and a 
large prominence of slate rock on the eastern side. 

The dam is to extend from this rocky bluff across 
to the western hillside. Before constructing the 
dam it was necessary to make a cut through the 
rock 55 ft. deep and from 30 to 20 ft. wide from the 
northern side of the rock along a reversed L-shaped 
course to the bed of the stream below the proposed 
site of the dam. This miniature cafion is to be the 
permanent outlet through which the water from 
the reservoir will be delivered. The gate-house for 
regulating the outflow is to be in this trench, about 
100 ft. from its northern inlet. When it was com- 
pleted a coffer-dam was constructed across the 
stream, diverting its flow into the trench and allow- 
ing work to begin on the earth dam. 

This dam, now being rapidly constructed, is to be 
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650 ft. long, 45 ft. high, about 500 ft. thick at the 
base, and 20 ft. at the top, with a concrete core 8 ft. 
thick, extending from bed rock, at one point 28 ft. 
below ground level, to the top. The embankments are 
being built of earth, and the inner one will be rip- 
rapped. A wasteway about 400 ft. long is contem- 
plated at what is now the top of the hill east of the 
rock cut. 

It seems improbable that any Conemaugh disaster 
will ever occur at Oak Ridge. 

There is to be no other storage reservoir on the 
main stream between Oak Ridge and the lower dis- 
tributing reservoir. 

The middle dam and reservoir are to be on one of 
the northern tributaries of the Pequannock, called 
Mossman’s brook, which joins the river at New- 
foundland, 34 miles east of Oak Ridge. 

This brook is the outlet of Buckabear, Cedar and 
Hanks’ ponds, and drains an etea ef about 10 square 
miles, 


A dam has been begun across this brook, just 
above Clinton Falls, about 14 miles north of the Pe- 
quannock River. The natural conditions for con- 
struction at this point are even more favorable than 
those at Oak Ridge. The dam will have to be about 
1,500 ft. long to span the Mossman brook valley. The 
L-shaped trench for the outlet is to be in the rocky 
hillside at the west end of the dam. The dam will 
be of earth, 45 ft. high, and again about 500 ft. thick 
at the base and 20 at the top, affording a full water 
level about 990 ft. above mean tide level. It will 
have a concrete core and earth embankments 
similar to those at Oak Ridge. The water surface 
area of the reservoir when filled will be about 405 
acres, and its storage capacity 3,538,000,000 galls. 

Both the Cak Ridge and the Clinton reservoirs 
are to deliver water only by the natural beds of the 
streams. Both are situated on the narrow strip of 







THE PASSAIC RIVER AND THE PIPE LINE 


clay and slate formation which lies in the midst of 
the general gneissic formation of the highland 
plateau. 

Since the Clinton reservoir is to be larger than 
that at Oak Ridge, yet with a drainage area only 
about one-third as large, it will be interesting to 
watch the record it makes for rapidity of filling and 
reliable service in the Pequannock system. 

The lower or intake dam and reservoir, also called 
the Macopin reservoir, because it receives the out- 
flow of Macopin Lake, is situated on the Pequan- 
nock River, east of Charlottesburg, and about 4 
miles southeast of the Clinton reservoir. This 
reservoir, independent of its chief use as a receiving 
and distributing reservoir, has a drainage area of its 
own of about 27 square miles. Its estimated storage 
capacity will be only 30,000 galls., and jts water sur- 
face area only 13 acres. But it has little value as a 


storage reservoir, owing to its small capacity, and 
to the shallowness of its upper portion, due to the 
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rapid inclination of the river valley where it is 
situated. 

The dam is being constructed in solid masonry 
from the gneiss rock quarried in the hillside close at 
hand, and dressed in blocks of large dimensions 
on the grounds. It will be about 400 ft. long, cross 
ing the river at a slight angle, inclining down 
stream and founded on a ledge of rock. It will be 
15 ft. thick at the base, 8 ft. at the top, and 25 ft. 
high. The top of the dam wil] have a waste weir 
250 ft. long, allowing the overtiow of a stream 5 ft 
deep. The constant top level of the overflow will be 
590 ft. above mean tide level. The gate-house and 
beginning of the pipe iine will be at the extreme 
northern end of the dam. 

The summary of the Pequannock water supply 
system is as follows: 


Elevation Estimated Drain- Estimated 


above = storage age area, oa 

Reser- mean a capacity, square yield, 

voirs. tide,ft. < galls. mules, galls. 
Oak Ridge.. 836 417 2,500,000, 000 28 22,400,000 
Clinton...... 990 405 3,538,000,000 10 8,000,000 
Macopin.... 590 30 30,000,000 27 21,600,000 
ON oo bseekh cy 852 6,068,000,000 65 52,000,000 


This reservoir system and the pipe line, described 
below, the contract cost of which is $6,000,000, is be- 
ing built with a delivery capacity of 50,000,000 galls. 
per day. Itis estimated that Newark will not re- 
quire more than 25,000,000 galls. per day in the next 
10 years. The city now uses about 14,000,000 galls. 
per day. 

The East Jersey Water Co., which is the contract- 
ing party to build the works, in consideration of 
allowing $2,000,000 of the cost to remain unpaid for 
ll years, andin consideration of assuming the cost 
of care and maintenance during that period, retain 
the right to use and dispose of the surplus water 
above 27,500 galls. delivered per day at Newark. 

This arrangement would enable the company to 
furnish an adequate supply from the Pequannock 
to Jersey City or other adjacent cities and towns» 
simultaneous with beginning the supply for Newark 
on the contract time, May 1, 1592, and to continue 
such collateral supply for at least 10 years, or until 
additional pipe lines are laid. 

Yet these other cities will not be shut up to the 
Pequannock River as 2 source of water supply. 
That is only one branch of the comprehensive plans 
for utilizing the surplus flowage of the entire Passaic 
water-shed as formulated and now being developed 
by JOHN R. BARTLETT, his associates, and their 
allied corporations, who control the surplus flowage 
of the water-shed. 

The delivery system is one of extreme simplicity. 
The requirements of the contract are to provide for 
the delivery at Newark of at least 25,000,000 galls. 
per day for high service, and at a height of 300 
ft. above high water mark in Newark Bay. The 
other 25,000,000 galls. for low service at Newark must 
be delivered at a heightof 165 ft. above the same 
mark, 

Between the elevation of the intake, 590 ft., and 
the required highest elevation of delivery at Newark, 
300 ft., the difference of 290 ft., covering a distance 
of 28 miles, allows for an average fall of about 11 ft. 
per mile. Owing to some unsettled detaiis at the 
lower end of the line, the profile of elevations is not 
yet completed. The general route and elevations of 
the pipe line are sufficiently determined to atlorda 
clear notion of what they are to be. 

From the intake dam che line proceeds about one 
mile along the north bank of the river, then crosses 
it at about 75 ft. depression below the intake. It 
then rises by a tunnel beneath the Susquehanna & 
Western R. R. to the hilly plateau, and bears south- 
easterly for about 5 miles to Pompton Plains, where 
it descends from about 540 ft. above tide level to 190 
ft., and at that general 2levation strikes southeast- 
erly for 10 miles in a direct line to Great Notch, in 
the Orange mountains, where the elevation is 310 ft. 
above tide level. 

Thence it bears nearly southeast for about 7 miles 
to the Newark receiving reservoir, and thence by a 
divergent pipe to the high service reservoir, 5 miles 

beyond. Between Little Falls and Paterson the 
pipe will cross the Passaic River on a substantial 
viaduct. Pipe laying was begun at the Pequannock 
River crossing on Sept. 20, 1890, and is proceeding 
thence back toward the intake dam. 

The pipe contract is held by McKee & Wilson, of 
Bethlehem, Pa., who have closed their works there 
and removed their force to Paterson, at the Vree- 
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land Ave. Station of the New York, Susque- 
hanna & Western R. R. Large buildings have been 
erected in which to manufacture the pipe. The 
main building is devoted to punching, beveling, 
curving, riveting and joining the pipe. 

The material of the pipe is open-hearth rolled 
steel, |; in. thick, which arrives at the works from 
Carnegie’s in plain sheets, 7 ft. wide and between 13 
and 14 ft. long. Four of these sheets are used to 
make a 28-ft. section of pipe, weighing about 3,900 
lbs. Thicker steel is to be used in the lower sections 
where the pressure is greatest. 

When riveted they are transferred to another 
building, having great tanks of pure boiling asphalt, 
into whic, they are dipped, each length receiving 
two coatings or dips. 

On cooling, the coating substantially hardens, and 
the lengths of pipe are transferred to platform cars 
and sent up the river on the New York, Susque- 
hanna & Western R. R. Work is kept up night 
and day, and the pipe is being rapidly delivered 
along its appointed route. Great ingenuity and 
difficult work are demanded in getting the sections 
of pipe, without injury, from the railroad up the 
hillsides and through the woods to their destined 
places at the trench. 

In laying the pipe, as soon as the bearings are in 
dicated by the engineers, and a section is lowered 
and adjusted to its place, one man slips inside and, 
in co-operation with another on the outside ofa 
joint, quickly rivets it, while a small army of 
Italians with picks, shovels and tamps in a short 
time have made a solid bed for the pipe and cover- 
ed it with at least 3 ft. of earth. The adjustment of 
joints is by lapping without the use of clamps. 
The longitudinal seams are on the top of the pipe as 
laid. Abrasion of the asphalt during transporta- 
tion is remedied at the trench by a coat 
of B. and P. paint. This consists of asphalt dis- 
solved in bisulphidt of carbon, of which the bisul- 
phide evaporates, leaving a coating of asphalt. In 
cases of light and shifting or of water-bearing soil, 
the pipe is protected with a thick layer of concrete. 

Before it leaves the works, each section of pipe is sub- 
jected to a test pressure 1's timas greater than the 
hydraulic pressure at the point where it is to be 
laid. The pressure of the Newark terminal of the 
high service, 286 ft. head, will be 124 lbs. to the 
square inch, and of other low service, 421 ft. head, 
183 lbs. 

The volume of the cylinder will be about 500,000 
galls. to the mile, so that its entire length will con- 
tain nearly one day’s supply for the city at the pres- 
ent rate of consumption. Standpipe connections 
will probably be made at Newark. 

The entire process of pipe laying is rigidly super- 
vised both at the shop and in the field by employés 
of the East Jersey Water Co. 


Wear of Rails in Swiss Tunnele. 


In 1884 the Gothard Ry. began a series of experi- 
ments, extending over more than 3 years, on the 
wear of rails in long tunnels as compared with that 
of rails on open stretches. In order that the loss of 
weight due to rusting might be accurately deter- 
mined, spare rails were placea near those to he 
tested on both tunnel and open lines. The results 
of the experiments, as given in the Organ des Eisen- 
bahniwesens, are shown in the subjoined table: 


Tunnel lines. Open lines. 

7 rails; 18 rails; 
in at in at 

track. side. track, side. 

Length of tests, years..... 3.64 3.64 3.43 3.43 
Travel, million tons....... 62.7 gs See © <«s- 
Loss in weight, total Ibs.. 40.2 24. 4.1 1.2 
“ “annual ll 6.5 12 O04 
Thickness of rust, tot’lins. .0102 = .0139 -0003  .0007 
= e annual. .0028 0039 0001 = .0002 
Wear of head, total ins . Al A es ax 

= ” annual, ins. .03 vee OAT 


In the tunnels the meta! cross ties and track fast- 
enings were found to wear away very nearly twice 
as fast as on open stretches. 

In the Arlberg tunnel the rails show an average 
annual loss in weight of about 2%, and the metal 
ties lose about 0.6%. The annual loss in weight of 
the fastenings is as follows: Angle bars, 0.4%; bolts, 
1.6%; screw bolts, 0.5%. The total annual loss in 
weight of metallic permanent way in this tunnel is 
1.3%. 

In the 1.55-mile Hauenstein tunnel, on the Swiss 
Central Ry., the steel rails on the track, which has 
grade of 1 to 38.2, showed a wearin 8 years under 
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a total traffic of 15.95 million tons of 0.197 in. A 
second set of measurements of the same rails made 
after 3 more years of use showed that the wear of 
the head in 11 years under a traftic of 27.17 million 
tons was 0.394 in. Although no figures are given 
for the wear on open stretches, it is extremely im 
probable that it approaches the amount given for 
tunnels, 


English and American Locomotives. 


Our lively contemporary, the Huilroad and Rngi 
neering Journal, which has assumed a kind of “Go 
it, dad; goit, b’ar™ attitude in the discussion be. 
tween this journal and the London Engineer on the 
comparative efficiency of English and American 
locomotives, closed, so far as we are concerned, in 
our issue of Sept. 27, makes the following answer to 
one of the points raised by the Enyineer, which ts so 
apt a.dto the point. and withal so amusing, that 
we cannot forbear quoting it. We may add that we 
perceived this to be one of several points in which 
our English contemporary’s positions were very 
vulnerable, as will appear from a quotation given 
below, but as it is quite useless to carry on a tech 
nical discussion with an antagonist who will not even 
truthfully state the positions and arguments which 
he is opposing, and as the interest in the subject as a 
controversial one is entirely contined to the other 
side of the water, we forbore any other reply 
to the Engineer's statements than to expose its mis 
statements and suppressions in regard to this 
journal's position. 


The Engineer, in its last article, says: ““The whole dis 
cussion turns on whether a locomotive boiler has to gen 
erate more steam in a given time in America than in. Eng 
tand,” and then makes the statement that “careful experi 
ment has shown that an average performance (of English 
locomotives) is 500 los. of steam per square foot of grate 
[wd hour.” When the writer says that an average per 

ormance of an Eng ish locomotive is the generation of 
500 lbs. of steam per square foot of grate per hour, he 
exposes his abdomen. The editor of ENGINEERING 
News is a serious-minded person, and he may 
inquire what his transatlantic opponent means by 
the “average performance ” If it means that all 
the locomotives on an English railroad evaporate 
on an average 500 lbs. of water, while in service, 
it vannot be true. If it means that some of the locomo 
tives average that amount of evaporation while running, 
then that performance is considerably below what many 
American locomotives are doing. We may take the 
figures we gave last month of the performance of locomo 
tives on the Grand Trunk Ry. The average evaporation 
reported then was 7.35 lbs. of water per pound of coal. 

The average consumption of coal was 121.6 lbs. per sq. ft. 
of grate per hour. Consequently, *93.7 lbs. of water were 
evaporated per hour per square foot of grate. 

During last March, April and May a careful record was 
kept of the performance of a passenger locomotive on the 
Hudson River R. R. during 66 runs between New York 
and Albany, a distance of 143 miles. This road, as most 
of our American readers will know, is nearly level over 
its whole length, so that heavier trains can be drawn than 
on most other roads.” The steepest grade is one of 26 ft. 
per mile, which is about a mile long. 

The locomotive was of the American type—that is, with 
four wheels coupled and a four-wheeled truck, with 18 » 
24-in. cylinders and 70-in. driving wheels, which carried a 
load of 60,500 Ibs. The grate was 72 « 35% in. = 17.68 
sq. ft. of area. The trains consisted of 6, 7, 8 and 9 cars. 
The weights were as follows: 





Pounds. 
Engine. on " 94,500 
Tender (average) 7 - 44,000 
Buffet car me .. 79,000 
Sleeping car... ova 83,000 
Compartment car agian as , -. 9,500 
Sleeping car (16 sections trate . 95,000 
Dining car bc Weaecact i ‘ : 8,000 
Drawing-room car.............. ; .. 71.000 
Weight of 6car train.............. , ; . 641,000 
Sleeping car.. oa : Ga . 63,000 
Weight of 7-car train............. ee . 704,000 
Sleeping car........... enkeaa ea ; 63,00) 
Weight of 8-car train... ele oa ea . 767,000 
RT ee wknd 63,000 
Weight of 9-car train........... . 830,000 


There were 36 trains with 6 cars, 19 with 7, 11 with 8, 
and 1 with 9cars. [10 to 12 cars of this kind are regularly 
hauled on some trains of this road.—Ep. ENG. News.]} 

The average consumption of coal for the 66 runs was 
49.46 lbs. per train mile, and the average running speed 
42.77 miles per hour— consequently the average consum t- 
tion of coal was 119.6 Ibs ar square foot of grate per 
hour. The coal used on the Hudson River Railroad is of 
poor quality, which, taken with the heavy loads hauled 
made the rate of evaporation only 6.1% lbs. of water per 
pound of coal. Consequently, the average evaporation for 
the 66 runs of 143 miles each, or a total of 9,438 miles, 
was 739.12 ibs. of water per square foot af grate per 
hour. The highest average evaporation for one trip was 
7.30 Ibs. of water per pound of coal, and the lowest 5.38. 
The highest average speed was 47.%3 miles per hour, and 
the lowest 37.3. ith the nine-car train, the engine evap- 
orated an average of 868.29 lbs. of water per square foot 
of grate per hour. To show the influence of load of the 
rate of evaporation an experiment was made with an en- 
gine and tender which was run from New York to Albany 


“These low grades do not make so much difference with 
passenger service as might be inferred, and the trains 
noted are no heavier than could be and are handled by 
similar locomotives on very much heavier undulating 
grades. —Ep. EN. News.]} 
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without a train. It consumed 18.06 Ibs. of coal per mile, 
or inere than a third as much as was burned hauling the 
heavy trains, and it evaporated 9.19 lbs. of water per 
pound of coal. 

Or, take the performance on the Baltimore & Obio R. R. 
reported in our August number. In the experiments 
which were made the quantity of water evaporated per 
pound of coal was not given. If it was as great as the 
rate of evaporation in the Grand Trunk experiments— and 
it probably was at least equal to that, as the coal used on 
the Baltimore & Ohio road is of excellent quality—the 
engine would have evaporated 1,423.7 Ibs. of water per 
square foot of grate per hour, or nearly three times what 
the Engineer says is the average performance of English 
locomotives. What was done on the mountain grade of 
the Baltimore & Ohioroad is not given as average, but as 
maximum performance. It takes just about an hour for 
trains to run up the 17-mile grade from Piedmont to 
Altamont, and probably that rate of combustion and 
evaporation is equaled nearly every day on that part of 
the road. So far asthe questions at issue are concerned, 
the important point is the mazrimum capabilities of the 
engines. On nearly all our roads the locomotives proba- 
bly maintain a rate of evaporation as high as that re- 
ported on the Baltimore & Ohio line for short periods of 
time. If they are not able to do this, in railroad vernacu- 
lar, they will “stick fast,” and fail utterly. 

Our English contemporary says: “rer lovgenstives, both 
passenger and goods, are worked as hard as they can be 
worked,” Now, if when they are so worked they can 
evaporate only an average of 500 lbs. of water per square 
foot of grate, they are obviously inferior to American en- 
ines, which evaporate nearly twice as much, and on a 
pinch can convert nearly three times as much water into 
steam as the English engines do. 

The Engineer says that the discussion thus far shows 
(1) that American coal is inferior to English coal, and (2) 
American firemen are not equal to their English brethren. 
The only reply one can make to this is, perhaps: Some 
is, or are—whichever is grammatical—and some is or are 
not, The character of American coals and firemen differ 
very much froin each other, so that it does not seem worth 
while to make a general comparison, but probably if an 
English fireman should undertake to fire a consolidation 
or express engine while running up the grade west of 
Piedmont on the Baltimore & Ohio, or Altoona, on the 
Pennsylvania Railroad, he would get an experience he 
never had before. 


The editor of this journal, writing on this same 
subject some years before this discussion — be- 
gan, thus summarized the facts as to evaporation 
per square foot of grate in average American prac- 
tice, from which it will be seen that he was not 
likely to be very much impressed by the Engineer's 
alleged * average " of 500 lbs., if the word ‘‘ average” 
was given the only rational interpretation, as the 
service average when doing the maximum of v.ork. 
We may add that we distrust our lively contempo- 
rary’s figures above, in so far as they appear to show 
higher evaporations than some 700 lbs. per sq. ft. of 
grate, a certain error resulting from the assump- 
tions made in regard to average speed, probably. 
The following quotation is from ‘* The Economic 
Theory of the Location of Railways,” p. 450-451: 

The lowest rates of evaporation occur with the highest 
rates of combustion, and vice versa; and ordinarily it is 
not possible to evaporate more than 600 lbs. of water per 
square foot of grate per hour (say 80 lbs. coal ~ 7% Ibs. 
evapoiation ratio, or 100 lbs. » 6) for any length of time. 
More may be done, but it cannot be relied on, and 500 Ibs. 


of water per square foot of grate would come nearer toa 
moderate working maximum. 

Then, as the production of steam is 600 lbs. per square 
foot of grate per hour, and the consumption per horse 
power per hour is rarely better than 25 Ibs., and often 


600 


much more, we have 5, 24 HP.as the maximum 
yaa) 


ordinary capacity of 1 sq. ft. of grate area. 


Trotting Tracks. 





The remarkable trotting records recently made at 
Independence, Ia., have demonstrated the advan- 
tages of the kite-shaped track over the regulation 
form as regards speediness, every horse that was in 
the races having beaten its previous record, in some 
cases by as much as two seconds. It is probable 
that the success of this kite track will lead to its 
general adoption in the future, and as the staking 
out differs somewhat from that of the usual mile 
course, we give below a plan showing the general 
shape of a course as designed by Mr. W. B. Fasie, 
Sec’y Cleveland Driving Park, for which sketch and 
many details of general practice as to tracks we are 
indebted to Mr. E. A. Buck, Editor of the Spirit of 
the Times, 

The location of the regulation mile or half-mile 
course is a very simple affair. Fig. 1 gives the 
dimensions of the various parts. The first semi- 
circle (of 420.17 ft. radius, or 13° 40’) begins 300 ft 
from the scoring wire and is a quarter mile in 
length, then comes a straight quarter stretch, an- 
other quarter mile semicircle and a homestretch of 
1,020 ft. About 49 acres are necessary for such a 
course with a 65-ft. homestretch and a 40-ft, back- 
stretch, while from 10 to 12 more acres are necessary 
for stables and other buildings. The half-mile track 
has two 660-ft. tangents and two 660-ft. semicircles, 
of a radius of 210.08 ft., or just half that above, 


making it a 27 20 curve if 50 ft. instead of 100-ft. 
chords are used. 

The line that is located in this way isa true mile 
or half mile in length. The hub-board or board 
placed along the ground to keep the wheel from 
the fences, is placed just 3 ft. inside this line, so that 
the course is 27 (420.17 — 417.17) = 18.85 ft. too short 
at the “pole,” or inside of track. This rule about 
the measured mile being 3 ft. outside the inner edge 
of the track is universal, no matter what is the 
length of the course. ° 

The super-elevation of the outer side of the curves 
is 1 ft. rise in every 10 ft. of width on mile tracks. 
It is usual to gain half the rise on the tangent at 


the rate of 1 ft. elevation to 20 ft. of tangent, and 
the remainder on the curves. 

The distance stands should be located at the out- 
side of the track, 80, 100, and 150 yds. from the wine. 
The quarter, half, and three-quarter mile posts 
should be placed on the inside of the track and 
similar poles placed on the outside and ina line 
with the former and the judges’ stand, unless the 
angle deviates too much from a right angle. 

Fig. 2 gives all the dimensions necessary for lay- 
ing out a kite-shaped track like that at Independ- 
ence, Ia. Of course, the dimensions may be chang- 
ed somewhat to conform with the available ground, 
but there should be two tangents of about two- 
thirds and a single curve of about one-third of a mile. 
In an Indiana kite track, the small curve for scoring 
and slowing up is formed by connecting the two 
tangents, prolonged beyond their intersection, by a 
small circular are so that the general shape of the 
track is that of the figure eight with one loop much 
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hollows. If the soil is naturally sandy, then the 
roadbed must be covered with a 6-in. dressing of 
clay or clay-loam, as free as possible from pebbles. 

A very slight inclination toward the pole should 
be given the track, in order that the water may 
drain off into a ditch placed 2 ft. inside the course, 
and of at least one square foot sectional area. At 
intervals of some 25 ft., or more frequently if re- 
quired by wet places, small gutters should be dug 
from the inside of the track to the ditch. They 
must be shallow, especially on the turns, in order 
that there may be no washing away of the surface. 

Many trainers claim that a slight grade is of ad 
vantage as resting certain sets of muscles. This is 
a disputed point. The fast track at Cleveland, O., 
rises 16 ins. from the starting wire to the first pole, 
then rises 2 ft. tothe 14 mile pole, then falls 2%, ft. 
to the three-quarter pole and then falls 10 ins. to 
the starting wire. Whether the speed of the track 
is in part due to these grades or to its excellent con- 
>| dition must be left to better judges to decide. 
8| After the track has been once brought into proper 
for 51 weeks in the year if there is ony expectation 
of having a proper surface the remaining week. It 
must be plentifully watered by a special sprinkler 
having wheels with tires 6 ins. wide in order to 
avoid cutting into the ground. The proper time to 
harrow the track is aftera rain or sprinkling. A 
track should never be harrowed when absolutely 
dry, or it will become “rotten,” or rough. 

One of the most important tools for use on a track 
is the “ float” or “‘ floater.” It is a 16 ft. square 
frame made of 2 x 4 in. scantling. three or more in- 
termediates at regular intervals in order to stiffen 
the frame. The float is hitched up slightly to one 
side of the center, so as to carry the surplus dirt 
dirt and pebbles to the outside. It is said tobe the 
best implement known for keeping a track smooth 
and free from waves. 

The judges’ stand shonld be about 10 ft. from the 
inside of the track and 300 ft. from the beginning of 
the first turn on a mile track or 175 ft. on a half-mile 
track. The position of the grand stand is governed 
by local circumstances. The end nearer the first 
turn should be about 15 ft. from the track fence, and 
the front of the stand should make a slight angle 
with the track, 

The stables should be located together and within 
easy call of the patrol judges. . There should be a 
box stall for each horse, if possible, for the noise 
and confusion incident to rubbing down the dif- 


/ tort we it will not do to let it take care of itself 








Track & /ohield 40 acres. , oon 








Judes stand ‘oral Rectanple : Os acres 


FIG, 


larger than the other. Owing to the greater radius 
of the kite track curve over the regulation form, a 
super-elevation of 1 ft. in 12 is sufficient. 

A track of this kind requires about 704s acres of 
land if the total reetangle shown in the cut is 
wanted. Some 20 acres,’of this amount, however, 
are included in the triangular plot, which can be 
used as a site for stables and other buildings. 

Mr. FAsSIG sums up the advantages of the kite 
course as follows. 


In addition to the increase of speed to be obtained by 
using one turnin place of two, every horse in the race 
except the one at the pole, would trot a shorter mile [i.e., 
a less excess over an actual mile.—Kd.] than on the regu- 
lation track. Assuming the second position to be 6 ft. from 
the pole—and it is undoubtedly more than that distance—a 
horse in second position trots 37.7 ft. further than at the 
pole on the regulation track. On the kite-shaped track, in 
second position, he crots but 22 ft. further, making a sav- 
ing of 15.7 ft. It has certainly one disadvantage, that no 
heat longer than a mile can be trotted upon it, 

Concerning the construction of the track itself 
there is some diversity of opinion. There is little 
choice between clay, clay-loam, muck or any rich 
soil that packs readily with little tendency to form 


ae 


ferent animals is apt to make young horses nervous 
and excited. 

In laying out a race track there are so many 
things to be taken into consideration that the sur- 
veyor must be governed toa great extent by local 
circumstances. The fastest track is undoubtedly 
the straightaway course already in use for some of 
the running races in the neighborhood of New 
York. The two-turn regulation track is the easiest 
to watch from a grand stand. The kite track re- 
quires a large amount of land, but apparently com- 
bines the advantages of both the other forms. It is 
an innovation that has apparently come to stay, 
and if any reader of ENGINEERING NEws is called 
upon to lay out a race traek, it would be well 
to investigate the claims of the kite. There is no 
doubt whatever that the races on the Independence 
course have resulted in an astonishing reduction 
of records; so great a reduction, in fact, that it is 
likely to be noted hereafter on what kind of track 
given records were made. 

The above comprises about all thee is to the art 
of laying out race tracks, and will answer a number 
f inquiries which have reached us lately. 
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The practical value of the Bessemer process for manu- 
tacturing steel had by this time become widely recognized, 
and it followed almost as a matter of course that 
HoLLey, who was always on the lookout for some ve 
and good thing, felt intuitively that the time for whict. 
had so long waited had at last arrived The story of 
Bessemer process was at that time no new one. Seveu 
years before, at the Cheltenham meeting of the British 
‘Association for the Advancement of Science, Mr. Brs- 
sEMER had made the first public announcement of his in- 
vention. The title of the paper excited derision,t its 
reading wild enthusiasm. Mr. JAMES NASMYTH said of 
the samples shown to the astonished audience, ** Here are 
true British nuggets.” A wave of excitement passed over 
the country; one result of this paper was thac almost 1m- 
mediately a sum of $250,000 was offered for the English 
patents; another, that within a month £28,000 had been 
paid for licenses to work the process in Great Britain alone. 
Then swiftly followed a fierce reaction, consequent on 
failures due to hasty experiments and crude trials. Abuse 
of the inventor was as hearty as the praise had been ful- 
some a few weeks before. 

The newspapers of the day were unanimousin condemn- 
ing the process as delusive and useless, and referred to it 
as “a brilliant meteor that had flitted across the metal- 
lurgical horizon, dazzling all beholders for a moment, only 
to die out and leave no trace behind.”’ Asa lasting trib- 
ute to the sagacity of the Council of the British Associa- 
tion, I may add that that astute body refused to admit 
the paper in their published transactions. In the face of 
terrible difficulties and discouragements Mr. BESSEMER 
worked steadily on, and in the course of a few years he 
established works at Sheffield, where the process was 
still inan experimental stage when HOLLey first visited 
them. In a letter I recently received from Mr. W. D. 
ALLEN, the brother-in-law of Sir HENRY BESSEMER, and 
who was then, as he still is, the manager of those works, 
the following appreciative remarks about HOLLEY occur: 


Mr. HoLLeY came to Sheffield in 1864; he was then a 
bright, intelligent young fellow (he did not look one-and- 
twenty), genial and open-hearted to a fault. America 
was never represented by a more perfect gentleman, or 
one more calculated to win the respect and esteem of all 
those he came in contact with in this country; indeed the 
handsome young American not only won our es- 
teem, but our hearts. He came with the intention of 
gathering what knowledge and facts he could, relative 
to the Bessemer process of steel-making, and with that 
view he passed several months at our works, observing 
and mastering the details of the process, so that I sawa 
good deal of him, and was associated with him during the 
greater part of his visit. 

He applied himself very assiduously to the object he had 
in view; was mostly at the works by 9 A. M., and frequent- 
ly remained till 9 to 10 Pp. M. to witness some special opera- 
tion; for I must tell you that at that time our own career 
was so young that we were frequently occupied in the ap- 

slication of our material to some new and useful purpose. 
Yn these experiments Mr. HOLLEY always took much in- 
terest. 

As regards the process itself he was most enthusiastic, 
and from the first pronounced it a “grand thing for 
America; his desires and aspirations were concentrated 
upon introducing it into that country, and his efforts were 
mainly instrumental in doing so. ™ 

The Sheffield Bessemer Works in 1864 were on a very 
small scale; they only comprised two 3-ton converters and 
a corresponding plant. HOLLEY came from America upon 
this business as the representative of Messrs. Corning, 
Winslow & Co.,a firm that was afterwards changed to 
Winslow, Griswold & Holley. His mission was to pur- 
chase the Bessemer patents for the United States, to 
learn the process, and afterwards to inaugura.c the new 
industry at home. He came back successful on all points, 
and the following year the works at Troy were built. 

As is the case with so many great inventions, a number 
of active minds were turned toward the manufacture of 
steel, stimulated thereto by BESSEMER’S succe s and his 
reputed failures. Prominent among these in the United 
States was W. KELLEY, of Eddyville, Kentucky, and 
your talented countryman, Mr. W. F. DURFEE, addressed 
himself to the practical development of this invention; it 
was he who constructed the experimental steel works 
at Wyandotte, Mich. This was in 1862, the year of 
the great International Exhibition in London, where 
HoLLEY had ample opportunity of studying the 
products of the Bessemer converter. We may be 
certain that what he saw there convinced him 
of ‘he importance of the process for the United States, 
His judgment was confirmed by that of ZERAH COLBURN, 
who, with his usual foresight, had some time before be- 
come a strong advocate of the precess. Writing in the 
London Engineer in 1862, ZERAH COLBURN said: ‘‘ The 
fact, that as a substitute for wrought iron, at least where 
facility of welding is not of a special consequence, the 
Bessemer metal is now known to be of established trust- 
worthy character, is of itself a most important one, and 
as those who fully know the process are aware that in- 
gots can be turned out by it at £6 a ton, and finished 
rails at less than £10, we have only to await the time 


* Address of James DREDGE, Esq., at the dedication of 
the Holley Memorial Bust. 

+On the “ Manufacture of Malieable Iron and Steel 
without Fuel,” read Aug. 3, 1856. 





when, through competition, this metal has been cheap- 
ened to an extent which will insure its general applica- 
tion for the many purposes to which it is so admirably 
fitted.” 

When HOoLtey returned to America early in 1864, hav- 
ing purchased the American patents, and learned the 
process, he and his associates found themselves con 
fronted with the risks of costly litigation. It was claimed 
that the Kelley patents preceded and covered those of 
Bessemer, but after some delay this difficulty was re 
moved by compromise. Indeed, on Mr. DURFEER’S own 
showing, the costly experiment to prove the value of the 
Kelley patents was really only a test of the Bessemer 
process. In an_ interesting paper read before 
your Society of Mechanical Engineers, in 1884, 
Mr. DurFeE says with perfect frankness, “I 
possessed myself of all the information attainable con 
cerning the Bessemer process, and as it was confidently 
expected that Mr. Z.S. DuRFEE would be successful in 
his efforts to purchase the American patents issued to 
Bessemer for the various forms of apparatus for the pro. 
duction of steel by the pneumatic method, it was thought 
only to be anticipating the acquisition of property rights 
to use such parts of his invent‘on as seemed suited for 
the purpose.” The Wyandotte experiment developed no 
great results, but for it can be claimed the first produc- 
tion of Bessemer steel in the United States and the first 
output of steel rails. After the return of HOLLEY to 
America, in 1864, the.Troy Works were started, and the 
first charge of Bessemer metal was made on Feb. 16, 1865. 
Let me refer you to Mr. R. W. Hunt's interesting paper 
on the original Bessemer steel plant at Troy, read before 
your Society of Mechanical Engineers in 1884. You 
will see from it that Troy was only a small works with 
two 2-ton converters, but such capital steel was produced 
that enterprise and capital were convinced. During the 
month of May, 1865, less than 12 weeks after the works 
were started, 80 charges were made, giving 118 tons of 
steel with 16.7% of loss; immediately after this the works 
were extended by the installation of a plant that included 
two 5-ton converters; Mr. Z. 8. DURFEE assumed the 
charge of the establishment, and HOLLEY proceeded to 
construct steel works in other parts of the country, com- 
mencing with those of the Pennsylvania Steel Co., at 
Harrisburg. 

The thorough efficiency of the Bessemer process having 
been thus demonstrated, there was no limit to the supply 
of capital required for the erection of steel works, and 
HOLLEY rapidly found himself almost unable to saticfy 
the demands made upon him for designing and starting 
new establishments. He, however, never knew what it 
was to have too much occupation, and the finest steel 
works in your country bear evidence of bis skill and 
industry; those of North Chicago and Joliet; the Edgar 
Thomson Works at Pittsburg; the Vulcan Works 
at St. Louis; the Cambria, the Bethlehem, the Scran- 
ton and other works were built under his instruction 
and from his plans. But more than this, HOLLEY 
completely modified the details of the Bessemer process 
as he had learnt it in England; he adapted it to the 
special requirements of the American manufacturer, who 
was enabled, through the modifications he designed. to 
produce those stupendous outputs of steel, the records of 
which were so long received in England with incredulity. 
This is what the joint inventor of the Basic process—Mr. 
Percy C. GILCHRIST—wrote to me upon the subject of 
HOLLEY’s modifications and improvements. 


“I have the greatest admiration for the work HOoLLEY 
achieved, as I think that the present proud ition of the 
American steel trade is very argely due to his genius. A 
lesser man would have copied the European steel works, 
but in stead of this he picked out the weak places, and in 
the American works that were fortunately subject to his 
advice one sees how their defects were avoided by him, 
how breakdowns were eliminated, labor saved, and output 
consequently incr 

HOLLEY from the very first appreciated the Basic pro- 
cess, and was most kind and{generous in his appreciation; 
he suggested at an early date that the more rapid wear of 
the Basic lining of the converter should be met by remov- 
ing the shell of the converter with its worn-out lining from 
its belt and by replacing it with a fresh shell ready lined; 
this plan was put in‘o practice y Mr. ARTHUR COOPER 
at the Northeastern Street Co.’s Works at Middlesbrough, 
and is giving excellent results. 

I regret to say that I saw very little of HoLLEY myself, 
but my cousin, the late SIDNEY GILCHRIST THOMAS, saw 
a good deal of him; they had much in common, both in 
ability, go-aheadness and perseverance, and they had, I 
know, an intense admiration for each other. 


One of your own engineers, Mr. R. W. HUNT, has sum- 
marized HOLLEY’s work in this direction; he says: ‘ The 
result of his thought gave us the present accepted type of 
American Bessemer plant; he did away with the English 
deep pit, and raised the vessels so as to get working space 
under them on the ground floor; he substituted top-sup- 
ported hydraulic cranes for the more expensive counter- 
weighted English ones; he put three ingot cranes round 
the pit instead of two, and thereby obtained 
greater area of power; he changed the location of the 
vessel as related to the pit and melting-house; he modi- 
fied the ladle crane and worked all the cranes and vessels 
from a single point; he substituted cupolas for rever- 
beratory furnaces; and last; but by no means least, he 
introduced the intermediate or accumulating ladle, which 
is placed on scales, and thus insures accuracy of operation 
by rendering possible the weighing of each charge of 





melted iron before pouring it into the converter. After 
building such a plant, he began to meet the difficulties of 
details in manufacture, among the most serious of which 
was the short duration of the vessel bottoms and the time 
required to cool off the vessels toa point at which it was 
possible for workmen to enter and make new bottoms. 
After many experiments, the result was the Holley vessel 
bottom, which, either in its form as patented, or in « 
modification of it as now used in all American 
works, has rendered possible, as much as any 
other one thing, the present immense produc 
tion.” Vastly as all these modifications tended to 
increase the output, | think it is necessary to include 
one other factor that has helped to obtain such extra 
ordivary results—the perfect organization of the manag . 
ing engineers and the remarkable efticiency of the Ameri * 
can workmen. On this point a prominent English steel 
maker wrote to me recently, after a visit he had paid to 
several of your leading works: “Of course, the output was 
very large from each pit, and this was attained by great 
facilities for bringing up and getting away materials, and 
keeping everything at high pressure. The men, | dare 
say, are paid well, but it was hot weather when! was 
there, and they were certainly selling their lives. 

But apart from organization ani skilled labor, the mar- 
velous growth of production from Bessemer vessels m 
the United States must be credited to Ho_itey; the 15 
years development may be briefly summed up as follows 
In 1865, the output from two 2-ton converters in a month 
was 118 tons; in 1880, the output from two 5-ton converters 
was 14,000 tons. In 1856, the Pennsylvania R. R. Co 
purchased from Messrs. John Brown & Co 5,000 tons of 
Bessemer rails al $120 gold per ton; last year the produc- 
tion of Bessemer rails in the United States was about 
1,644,000 tons. In the year 1868 the total output of Bessemer 
steel in America was 8,500 tons; the same year in 
England it was 11v,000 tons. In 1879 your production 
equaled ours, and from that date has always exceeded it, 
until the last year it reached the amazing figure of 3,169,- 
643 tons, which was 1,000,000 tons more than that of the 
United Kingdom. Since the first charge was blown at 
the Troy works in 1865, there have been produced in 
America upward of 25,000,000 tons of Bessemer steel. And 
this is the record of the last eighteen years of HOLLEY's 
life. 

So the busy years passed, bringing with them a rich, if 
tardy, harvest of fame to HoLiey. He continued to be 
recognized as the one great authori\y in America on Bes 
semer steel; in Europe his reputation stood nearly, if not 
quite, ashigh. Weall remember the prominent part he 
took in the Centennial Exhibition of 1876; his admirable 
reports on the iron and steel exhibits of that year, and 
which were followed by a long and masterly series of ar 
ticles on the steel works of the United States—a series 
which unfertunately remained unfinished. Some of us 
have had the privilege of studying his annual and con- 
tidential reports on the steel manufacture of the world 
These reports are marvels of technical s«ill and labor; 
they attest also the unlimited confidence which he com 
manded both at home and abroad; in the steel works of 
Europe, as well as those of the United States. They were 
the result of periodical visits to England and the Con- 
tinent, and were, during the last years of his life, pre 
pared solely for the use of the Bessemer Associa, 
tion, with which he had entered into confidentia 
relations. The gates of every steel works in 
Europe was open to him, and from him no manu- 
facturers’ secrets were withheld. It was quite a unique 
position which he then occupied; one for which 
his long training, high intelligence, and perfect integrity, 
absolutely fitted him. Manufacturers knew well that 
their secrets were safe in his hands; that if they gave him 
much, he brought still more to them; that his visits were 
always useful and suggestive, and that the exchange of 
American experience for their own, never left HoLury 
their debtor. There was also another aspect to these an 
nual visits. Time, hard work, and the cares of a busy 
life, had never withered the great charm of HOLLEyY's 
character; but, on the contrary, his personal influence 
and indefinable power of attraction had increased with 
years. He was loved as much as he was admired; he was 
as popular in France, in Germany, and in Belgium, as he 

was in England or the United States, I could have laid 

before you today proofs of this till you would have 
wearied of them; you have already heard how the Council 
of an institution, respected throughout the world—the In 
stitution of Civil Engineers have expressed themselves 
about HOLL&y, speaking from personal knowledge of him. 

You have heard what were the sentiments of Mr. ALLEN, 

in the early days of the Bessemer industry, sentiments 

which grew warmer with the passing years. Let me read 
you a few more expressions of opinion from distinguished 
men in England and the Continent of Europe.” 

[Here follow letters from Messrs. JAMES RILry, 
of the Steel Works of Scotland; E. W. RicHarps, of 
the Low Moor Iron Works; Mr. GREINER, of the 
Société Cockerill; Messrs. Schneider & Cie, of the Le 
Creusot Works, France; the Directorate of the 
Ruhrort Steel Co., of Germany, and of the Wit 
kowitz Steel Works, of Austria, all couched .n the 
most appreciative terms, which we are competied to 
omit.] 
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Had it been necessary | could have multiplied these evi- 
dences of friendship and goodwill tenfold. But I think I 
have brought you enough evidence of how he was ad- 
mired and esteemed abroad. 

A passing reference should be made to the Thomas 
Gilchrist process of making Bessemer steel which was 
brought into prominent notice only three years before the 
close of HOLLEY’s career, at atime when his continued 
efforts had already broken down his magnificent consti- 
tution. The ill-fated Mr. THOMAS in some respects re- 
sembled HOLLEY, and they had sufficient subjects of in- 
terest in common to create a strong bond of sympathy 
between them. Always eager to know of what was new 
and of apparent value, HOLLEY speedily made himself 
master of the basic process, and passed considerable time 

_ with the inventors at the works where the method was in 
operation. He quickly formed a high estimate of the 
value of the process, and made preliminary arrangements 
with Mr, THoMas for its introdaction into the United 
States. Partly as a consequence of this arrangement, 
THoMAS visited the States in 1879 and passed some 
weeks with HOLLEY, inspecting the principle of your steel 
works. I think that HOLLEY's early death was the sole 
reason why the Thomas-Gilchrist process is so little em- 
ployed in the United States; the good opinion that 
HoLuey formed at the commencement has been fully jus_ 
tified by its large and successful adoption on the Continent 
of Europe. 

Did time permit, I should like to dwell at much greater 
length on the brilliant and successful years of HOLLEY’s 
career; the period of an abundant harvest, the sced of 
which had been sown with toil and judgment so many 
years before. But I musi pass on to review very briefly 
some of the minor though important incidents that com- 
plete the picture of his busy life. The professional honors 
that were so fully his due fell quickly enough on him 
during the later years. He was elected President of your 
Institute of Mining Engineers in 1875; he was Vice-Presi- 
dent of your Society of Civil Engineers in 1876; he founded 
your Society of Mechanical Engineers, of which Society 
you did me the high honor to elect me an honorary mem- 
ber; in 1877 he became a Member of the Institution of Civil 
Engineers, a body which we in England are proud to re- 
gard as the parent of all the Anglo-Saxon engineering so- 
cieties. In connection with this election, I think you will 
be interested to hear the summary of HOLLEy’s life and 
works as told by himself in detailing his qualifications for 
membership. 


** In 1853 he graduated in the scientific department of 
Brown Unive:sity; was then for one and a half years 
under Mr. E. H. Cor.iss, locomotive engine builder, and 
one year under Mr. W.G. HAMILTON inthe New York 
Locomotive Works; from 1856 to 1802 he was engaged 
partly in the literary branch of the professiou, and partly 
as an assistant engineer in the locomotive department of 
various railways, and also under Mr. E. A. >TEVENS in 
planning marine menenenete. From 1863 tothe present 
time he has been connected with the Bessemer steel and 
iron manufacture of the United States as follows: In 1863, 
studied the Bessemer steel manufacture in England; in 
1864 to 1865, built and managed the Experimental Works 
at Troy; in 1865-67, built the 5-ton plant at Troy, and built 
and managed the Pennsylvania Steel Works and Rail 
Mill at Harrisburg; in 1868-70, rebuilt and managed the 
Troy Works (burnt in 1868); in 1871-73, built. the Bessemer 
Works at North Chicago and the Bessemer Works and 
Rail Mill at Joliet; in 1873-75 built the * Edgar Thomson ” 
Bessemer Works and Rail Mill at Pittsburg, and in 1874 
76 built the Vulcan Bessemer Works at St. Louis. From 
1871 he has been st engineer tothe Cambria Iron 
Co. and tne Bethlehem Iron Co., and from 1874 to the 
Lackawanna Iron & Coal Co.; is present consulting en- 
gineer to 10 of the works mentioned, and the construction 
of their several Bessemer works, and to the Otis Iron & 
Steel Co. and Springfield Lron Co., in the construction of 
their Opea-Hearth Steel Works. He is a member of the 
United States Government Board to test iron, steel, etc. 

It was early in the summer of 1880 when HOLLEy received 
the first warning that his career was drawing to a close. 
Twenty-five years of life at high pressure had told on his 
constitution, though his energy and magnificent mental 
yowers remained unaffected. Of course he refused to 
isten to the intimation that nature, nearly exhausted, 
gave him, He came over to Europe and completed, under 
considerable difficulties, his usual arduous round of pro- 
fessional duties on the Continent; then he returned to 
London in July, tired and suffering from the attack of his 
old enemy, chills and fever. The malady refused to be 
driven out by the usual remedies, the symptoms became 
more complicated, and with alarming rapidity his illness 
assumed first a serious and then a most dangerous form, 
the worst feature of which was that its characteristics 
baffled the earene. and made, as events proved, ac 
curate diagnosis impossible. . 

For weeks he lay between life and death, and you will 
recall, as if it were but yesterday, the breathless anxiety 
with which you awaited the receipt of telegrams announc- 
ing his condition. By his own insistance these dispatches 
were made more hopeful than his condition warranted, 
for his greatest and constant anxiety was to spare his 
family and friends as far as possible. : 

It was my privilege to pass many hours by HoLLey’s bed- 
side during this long period of trial, and if my presence 
and his knowledge of the constant solicitude of his very 
numerous friends in London afforded him some consola- 
tion. his fortitude, his patience and his calm endurance 
not only called forth our constant admiration, but taught 
a lesson I can never pte an example few of us can hope 
to follow. It was very long before the faintest ray of hope 
threw a gleam upon that sick bed, not until «fter he had 
been absolutely condemned by the highest medical opinion » 
I believe that nothing but his indomitable determination, 
which never flagged, saved his life. . 

The 18 months’ respite he had fought for so valiantly 
was accorded to him; how well he used them others 
know better than I. This may be the place to put on 
record the fact that during his illness he conceived the 
idea of bis last, and one of his most important improve- 
rents in the Bessemer process—that of the detachable 
~onverter shell. This was patented in 1881, and since his 


death was purchased by the American Bessemer Associa - 
tion. In England this patent has not found a large appli- 
cation, but, | believe, in the United States it has been 
superar introduced and has helped still further to 
increase the remarkable production of the various steel 
works he designed and organized. “If I was to die at 
that time,” said HOLLEy, “I wanted todo something to 
enable me to die with credit.” 

It was with gratitude and thankfulness that his friends 
bade him farewell when he started for his homeward 
journey inthe fall of 1880; not fully restored, but still 
snatched, as it seemed, from the grave. The winter, 
aorine and the first months of the summer of 1881 he 
passed with you. Then came the perfected plans for his 
annual professional European visit, the last he had as- 
sured me, twelve months before, that he intended 
to make -a fatal prophecy. But on that occasion he de- 
parted from his usual custom, and relaxation formed a 
part of his scheme, to insure which his whole family trav- 
eled with him 

One of the main objects HOLLEY had at hesrt in plan- 
ning his European trip of 188i was the realization of a 
scheme, the first intimation of which was conveyed to me 
in the letter I have just quoted; the initiation of this 
scheme was, I believe, waolly due to himself,and certainly 
no one could so well understand its great importance. 
ae after an interval of nine years, | may be in error 
in some details; but I think, that between his return to 
America, in 1880,and his last visit to Europe the following 
summer, the idea had occurred to him to bring about 
closer relations between the members of the engineering 
profession in England and in the United States. I under- 
stand that his proposal was carefully discussed by a joint 
committee of your societies, and that a magnificent pro- 

ramme of reception was prepared. Then HOLULEY and 

is friend, Mr. CHAS. MaCDONALD, whose eminence as a 
civil engineer is almost as fully recognized in Europe as 
it isin America, were asked to act as the delegates of 
your societies; to convene in London such a meeting as 
they thought most representative and useful, and to lay 
before this meeting your proposals, that they might ascer- 
tain how such an invitation would be received. 

The first meeting, HOLLEY vez naturally decided, 
should take the form of a dinner. The dinner took place. 
There were but few guests, and to them after the close of 
dinner HOLLEy unfolded his scheme; told in his eloquent 
and winning way, how warmly you desired to welcome 
your brother engineers from London; how no limits would 
be set to your hospitality; how your factories would be 
thrown open; your professional experiences and informa- 
tion freely given. But it became at once evident that the 
scheme was impracticable, and would have to be aban- 
doned. ‘ 

Iam not seeking to blame those gentlemen who thus 
met HOLLEY’s warmth with seeming coldness and chilled 
his generous enthusiasm. The time had not come. But 
HOLLEY, in his diseappointment, did not perhaps make full 
allowance for the want of appreciation displayed, and was 
very sick and weary in his failure, which greatly sad - 
dened the few remaining months he was to pass in Eng- 
land. AndI know how loudly the echo of his failure re- 
sounded through the United States. Thanks to yourselves, 
the memory of that time was blocted out last year, when 
you responded so fully to the brotherly invitation sent 
you by the Institution of Civil‘Engineers, who you were 
pleased to say extended to you true hospitality and friend- 
ship with both hands, I felt the deepest interest in the 
result of that invitation, and I strove earnestly in my 
small way to help to « ake your visit a success, for I feli 
that it was a sacred duty which I owed to the memory of 
our dear friend, to assist in bringing to pass what he had 
so earnestly longed for. Your visitto England last year 
was the first fruit of HoLLEy’s labor of 1881. 
Are we not all filled with with the same vain longing that 
he might be among us now to see the further result of 
his work; to act as Bont to the foreign guests now assem- 
bled on your shores; to hold us once again by the spell of 
his eloquence ? 

The plans which HOLLEY had formed before he left 
New York, of obtaining rest and change by a European 
tour, were never carried into execution ; probably his 
habits of continuous work were too strong to be broken 
up. Atall events, while his family set out to complete 
the programme, HOLLEY remained in England for a 
while, and then made his accustomed round of the steel 
works in France, Germany and Belgium. He was_ back 
again in England in time to attend and take a part in the 
meeting of the Lron and Steel Institute. 

Now HoL.ey’s work was done; his plans for journeying 
north were only partially carried out, and he returned to 
London early in November to meet his family. With 
the mist and gloom of the last daysof Autumn began 
the closing scene of this bright career, saddened by a 
great and unexpected anxiety and ief. During the 
visit of his family to Rome, one of his daughters con- 
tracted a fever, that developed with alarming symptoms 
almost as soon as they were reunited in London, and for 
several weeks she lay a victim to a severe attack of 
typhoid. 

Juring many weary weeks,when HOLLEY’s final illness, 
which had now taken its fatal hold upon his system, was 
intensified by anxiety at the alarming condition of one 
of the three persons to whom his life had been devoted, 
he found in Sir PoLYDORE and Lady DE KEYSER two 
of the truest and most devoted friends. It was greatly 
due to their unceasing solicitude that HOLLEY’s daughter 
was restored to convalescence before he was ordered 
hurriedly to quit England. To obey this order meant 
separation from his family, for his daughter was unfit to 
travel. But HoLLEY realized that this was his only 
chance, and slender as he knew it to be, he did not 
hesitate for a moment. But he would have refused 
utterly if Providence had not thrown in his way those 
two good friends, who, after this lapse of years, still 
cherish his memory with lively affection, and in whose 
hands he left his family with full confidence. 

Ho.uuey left London for the last time a few days before 
the Christmas of 1881. The sad heroic details of the clos- 
ing scene you all know well. The widespread sorrow 
that descended on us with HOLLEyY’s death like a 
dark veil, has been lifted by the gentle hand of 
Time, and, looking b.ck, we are able to seein true per- 
spective the great achievements of his busy life; the 
work that was left unfinished when death called him. It 
must have occurred to many of us that, after all, it was 
better so; better for him to have departed from us while 
still in the vigor of intellect, than to have lingered until 
his powers failed and the hight of his spiric burnt low. He 
completed in his lifetime more than enough to fill the 
record of many ordinary 1 ves, and he remains enshrined 
in our hearts, brilliant ‘and noble. Can we desire more ? 
Can any one of us hope for so much ? 

1 prefer to remember HOLLEY rather as a man of talent, 
than of genius; thatis,if we accept the strict meaning of the 
word “genius,” and re; it as a special] gift of arriving al- 
ways at a desired aim. by intuition--in two words, “inspired 
instinct.” Talent, on the other hand, depends on high men- 


tal training and a perfect command of all the faculties: 
on a great strength of intellect, and on a peculiar aptitude 
for being moulded and directed to specific ends and to 
valuable pur S._Does not this apply in all respects to 
HOLLEy’s mind? His great natural gifte were steadily 
and systematically trained by self-imposed discipline and 
by the sterner force of circumstances. Yet if we accept the 
great philosopher's dictum that genius consists of a power 
to take infinite trouble, then we must ascribe the gift of ge 

nius to HOLLEY in a high degree; for in all things, large and 
small, no amount of trouble was too great for him, provided 
that what he did was well done. But genius is nearly always 
ill-balanced, and the great qualities of one so endowe | are 
generally accompanied by petty weaknesses that only too 
often make these special gifts a burden to the possessor 
and to those about him. HOLLEY was great all round: as 
engineer, as inventor, as journalist, and as orator. Equally 
great was he in his private life. Admired by all those who 
were his acquaintances; beloved and equally admired by 
those who had the privilege to be his friends; a devoted 
husband and a devoted father; one whose only thoughts 
in moments of extremity were for others, but never for 
himself. No; let us ascribe to HOLLEY the highest, the 
most brilliant talents; but do not place it on record that 
he was a man of genius, for in 80 doing we imply the ex 

een of weaknesses that had no place in his great na 

ure. 

Your faithful and enduring friendship has found grace 
ful expression in marble and in bronze; in a statue which 
shall remain to speak to future generations of their great 
engineer who revolutionized the most important indus 
tries of America. But this memorial which you have 
erected is only the outward and visible sign of the spiri- 
tual memorial, set within your hearts; to be kept there 
sacred through life, and beyond it. Many of you have 
seen carved over one of the portals of Saint Paul’s Cath 
edral the epitaph of its architect: Si monumentum re- 
quiris, circumspice. So you must look around you for the 
monument of HOLLEy. It stretches in a vast and ever- 
growing network over your country; from east to west: 
from north to south; wherever railways are, his monu 
ment lies beneath you as you travel over the lines of 
steel. You behold it in the vast piles of buildings devoted 
to the production and the manufacture of steel. The me 
morial to his great energy and intelligence is made visible 
in pillars of cloud by day, and in pillars of fire by night, in 
your greatest metallurgical centers. The development of 
your most important mineral resources: the contentment 
and prosperity that wait upon the vast army of laborers 
in the field where HOLLEy first broke ground; the 
wealth that has attended those who were far- 
seeing and bold enough to support him; to no small 
extent, the marvelous growth of your great country, 
that causes us, the slow-moving nations of the Old World, 
to stand and gaze in wonder. All these great things 
together compose HOLLEY’s monument; so if you seek it, 
your gaze must not be restricted to narrow limits, such as 
those that bound the matchless pile reared by our great 
architect, more than two centuries ago; it must range 
from the Atlantic to the Pacific, from the Gulf of Mexico 
to the Arctic Circle, On every piece of Bessemer steel 
that is converted to the service of the arts and industries 
in the United States might be engraved the words he used 
to write upon the many drawings he made in London 
during his first youthful visit, with such a rapid and 
unerring hand: “ Holley Fecit.” 

I have completed the work your generosity has imposed 
on me, and, with all imperfections, this address must 
stand in the archives of your Societies, to bear testimony 
to my unfitness for the task. In one respect I feel a fuil 
measure of satisfaction; I have brought you from beyond 
the sea, the proofs of how HOLLEY was esteemed by 
strangers—a gift of precious pearls of human sympathy, 
worthy to be laid upon the base of your Memorial Column. 
Would that they were linked together by a golden cord, 
instead of being strung upon a thread of baser metal, sub- 
limated from very common clay. 


Growth of Manufactures in the United States, 
1880-1890. 


Taking as a basis the very complete trade reports 
of 1889 of the leading industries of cottcns, woolens, 
chemicals, paper, agriculturai implements, flour, 
lumber, glass, iron and steel and ship building, 
Trade and Traffic makes the following comparison of 
growth between 1879 and 1889. We tabulate this 
comparison for greater convenience: 


Increase, 

. : 1879. 1889. per cent. 
Capital invested. ...$1,165,000,000 — $1,784,840,000 + 50 
Hands employed.... 844,776 1,274,000 50 
Wages paid........ - 256,795,000 320,689,000 36 

Raw material con- 

DO asic Cn sconsce's 1,197,000,000 1,586,000,000 30 
Gross production.. . 2,293,779, 000 30 


1,774,000,000 


Soda in Portland Cement. 


Mr. Bernhofer, an Austrian engineer, says Engi- 
neering, has recently tried the effect of adding crys- 
tallized soda to Portland cement mortar and expos- 
ing the same to the action of frost. The mortar 
consisted of | litre of cement, 1 litre of lime, with 3 
litres of river sand, mixed with a solution of 1 kilo- 
gramme of crystallized soda in 2 litres of water. 
The experiment commenced at 7.30 Pp. M. on Dec. 9, 
1890, and lasted till 10 a. M.on Dec. 10, a period of 
144¢ hours. During the night the temperature fell 
to 314¢ deg. below zero,and at the finish of the 
experiment was still 154 deg. below zero (Cent.) at 
which time the specimens were placed in a hot 
oven where they remained for three hours. At the 
expiration of this time it was found the extreme 
cold had had no disadvantageous effect-on the set - 
ting of the specimens, and the expefimenter accord 
ingly concludes that the addition of soda enables 
Portland cement to withstand the action of frost, 
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Apparatus for Removing Paint from 


Locomotive Driving Wheels. 


We illustrate herewith a device in use at the Lake 
Shore & Michigan Southern shops at Elkhart, Ind., 
for removing paint from locomotive driving wheels. 
The apparatus was designed by Mr. A. J. Horton, 
Master Car Painter at these shops, and was de- 
scribed by him in the discussion, at the recent meet- 
ing of the Master Car Painters’ Association, at Bos- 
ton. on “the best method of removing old, cracked 
and scaly paint from engine driving wheels and 
other rough castings.” 

As seen by the drawings, the apparatus consists 
of two sheet-iron shells, which, when latched to- 
gether, form a case enclosing the driving wheel. A 
rubber hose connects the case with a stationary 
boiler, and steam is blown into the case. While the 
case is not steam tight of course it is nearly enough 
so to keep the wheel in an atmosphere of steam. 
Old rags or waste are put around the bottom to pre- 
vent the escape of steam there. In using the ap- 
paratus it is put on the wheel and latched, and 
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STEAM-BOX FOR REMOVING PAINT FROM LOCOMOT.VE DRIVING WHEELS; 


steam is allowed to blow in fast enough to balance 
the condensation and leakage. It requires about 25 
minutes to steam a wheel, and the apparatus is then 
put on another wheel and the first one is scraped 
and then washed off with strong soft soap, which 
requires about 30 minutes. 

The case weighs a” out 150 Ibs., and as seen by the 
drawings is simple and inexpensive in its construc- 
tion. It has been in use at the Elkhart shops since 
1887, and has given good satisfaction, 

The other methods described consisted in the use 
of a mixture of concentrated lye and sal soda. One 
member dissolved these alkalis in water and im- 
mersed the castings init. Mr. Quest, of the Pitts- 
burg & Lake Erie, uses 30 Ibs. lye to 30 Ibs. sal soda, 
mixed with 3 qts. of ammonia, mixed with 21 galls. 
of water. To use this liquid 30 lbs. of ground un- 
slaked lime are mixed with 5 galls. of water and 
3 to 4 lbs. of melted laundry or soft soap. The mix- 
ture when cold should be about the consistency of 
glazier’s putty. This was applied to the work to be 
cleaned in successive coats of about \ in. thickness, 
either by a small trowel or a 4-in. flat stiff brush. 
In mixing the lime great care should be used, and a 





stirring puddle should be left in the mixture to form 
a vent and prevent the caustic mixture from blow- 
ing out. 

To remove the paint from one pair of driving 
wheels by this method costs for material 65 cents, 
and for labor (15 hours) $2.25. The latter item in- 
cludes 3 hours labor in heating the wheels by a 
portable gas stove after it has been rinsed. This is 
necessary to evaporate the water from the pores of 
the iron. 

Other members practiced burning the paint off, 
where small castings were to be cleaned; and others 
advocated scraping as on the whole cheapest. 


Fuel Gas and Some of its Applications.* 


The advantages of gaseous fuel have been too fully set 
forth during the past few years to need recapitulation. 
Systems have found zealous advocates, and promises of 
results made that have sounded strangely in the ears of 
old-fashioned gas makers, have been born of theory, and 
have died in the earliest throes of trial; while in some 
few instances success has demonstrated the value of prac- 
tical effort. With few exceptions, however, everything 
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attempted or accomplished has tended toward the one end 
—the realization of more perfect results than we can obtain 
with the direct use of solid fuels; and there are-to-cay few 
to dispute the coming supremacy and general use of gas- 
eous fuel. 

It is not assumed that the solid fuels will be wholly su- 
perseded; such an assumption would be folly, as there are 
circumstances in which solid fuels must continue in use, 
from necessity or economy. These, however, are few, and 
can almost be named in a breath; while the purposes for 
which the gaseous fuel is not only cheapest but best are 
80 many as almost to defy enumeration. Wherever con- 
stant high-flame temperature is necessary. the gaseous 
form must find precedence, while its easy carriage to long 
distances and its attainment of maximum temperature, 
almost instantaneously with ignition, give it a leverage 
that is scarcely covered by that easy term—convenience. 

The discovery and application of natural gas has not 
only borne the weightiest of testimony on behalf of the 
genera! necessity for fuel gas in nearly all fields, but 
it has done more. Its wide scope of service, from the great 
establishments wherein thousands use it constantly to 
the cottage where it saves countless steps for the house- 
wife, has demonstrated the necessity for a gas of general 


*A r presented at the New York Convention of the 
pmecean Institute of Mining Engineers by Mr. BURDETT 


application that will fulfill all the demands of the manu 
facturer and meet the wants of the domestic user. The 
fuel gas that is to score a wide success must fill these 
conditions. For a gas that will not, the field is limited. 

In the manufacture of a fuel gas. then, it is obvious that 
certain conditions are primarily necessary. 

As concerns the apparatus to be used, these are: 

1. Simplicity.—It must be easily and cheaply worked, 
and require a minimum of skilled labor. 2. Durability. 
—It must do its work with but little repair or replace- 
ment. 

As to the material to be used in the manufacture of the 
gas, the conditions are: 

1. Richness.—\1t must contain the necessary carbon. 2. 
Cheapness.—\t must be generally obtainable in large 
quantities at low prices. 

These qualifications are met by slack or fine bitumin 
ous coal, which is the least expensive of all coals, and 
obtainable in nearly all markets at low rates. 

These points established, it remains to decide upon 
the kind of gas to be made. This must be calculated 
to meet all the wants of those for whose uses it is in 
tended. Here we find it necessary to consider the fol 
lowing: 

1. Quality.—The gas must contain all the carbon possi 
ble, consistent with the other necessary conditions. 2 
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Ceoet.—It must be low in cost, especially in view of its use 
in large quantities. 3. Cleanliness.—It must be as free as 
practicable from impurities, and must be clean as regards 
the more perceptibie. 4. Transmission.—It must be capa- 
ble of easy carriage to reasonably long distances, and 
through small as well as large pipes. 5. Temperature.— 
It must have a constant high-flame temperature, and 
must ignite under all conditions when desired. 

In many cases, a good producer gas accomplishes all 
that is needed, and, used in a well-constructed regenera- 
tive furnace, is much cheaper than coal; but its usefulness 
is confined to places where such funaces cannot be con- 
structed, if high flamed temperature is required, or where 
low heats are sufficient, and obtained without regenera- 
tion. Outside of such confines it is not economical, and is 
seldom useful. 

Without discoursing on the relative merits of other 
gases, I believe that the gas best suited for general fuel 
purposes is water-gas. lts flame temperature is high, itis 
cleanly, reasonably free from impurities, and it can be 
transmitted to long distances. 

The one possible factor to which objection might be 
made is itscost If it meets this requirement, there is no 
further bar to acknowledgment of its claims. Can it be 
made from the cheapest of materials offered in the gen- 
eral market for gas-making purposes? In discussing the 
lions in the path of success in this direction, the London 
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Journal of Gas Lighting some months ago pronounced 
the following ultimatum : 

The slack, however wet, dirty, dusty, sulphurous or 
stony, should be tipped into the hoppers of the gas-makin 
cupolas, and gasification should go on continuously an 
completely, so that nothing but gas and ashes should re- 
main of the material put in the apparatus. 


This can be done, and is done, in many places, with the 
Loomis apparatus, which is using the cheap coals men- 
tioned, as well as the more expensive anthracite coals and 
coke. This apparatus is the only one that I know of in 
successful operation making water-gas directly from the 
bituminous slack coals that are found in abundance in 
many parts of the world. It is a simple fuel gas-generat- 
ing machine, and it will not only make as much water- 
gas from a ton of this slack coal as can be p'oduced by 
any other method from the same quantity of anthracite 
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or coke, but it also utilizes the blast gases for making the 
steam necessary to run the engines and exhausters, and 
for decomposing, leaving a surplus for other work; or the 
blast producer-gas or generator-gas can de used in regen- 
erative, reheating, annealing, melting furnaces, etc. For 
these purposes, the producer-gas made by this apparatus 
answers all requirement, as can be shown by demon- 
stration in the several places where it is so used. 

W ater-gas generators, to be economical producers of gas, 
must be so constructed that they will continuously make a 
tirst-class quality of gas for the full period of a 24-hours’ 
run. In all the generators using the up-blast system, after 
afew hours’ run the quality of the gas has become much 
poorer than at the beginning, when the fires were fresh, 
on account of the clinkers and ashes that accumulate. 

in the Loomis generator this is obviated, and the gas is 
of as good quality at the end of a 24-hours’ run as at the 
beginning or any part of the run. Thisis due to the pe- 
culiar construction of the generator, and the action of the 
exhauster in collecting the ashes at the bottom of the fire 
and in the ash-pit. In the process of exhausting before 
making a run of water-gas,this is highly heated and useful 
for superheating the steam before it strikes the incandes- 
cent coal, and in this way the carbon is nearly all ex- 
tracted from the coal, less clinker is made, the gas is freer 
from carbonic acid, and increased production is obtained. 





In the matter of quality, a high grade of product should 
be aimed at, and the water-gas made as pure as possible, 
so that it can be used, where practicable, without pur- 
ification. In works where it must be purified, the better 
the quality of the gas the less the expense for purifying. 

The claim has been made that the water-gas that can 
be made from a given amount of coal must be less eco- 
nomical than the coal used directly, both on account of 
the smaller number of units of heat contained in the gas 
and the labor and expense of making. Where coal can 
be well fired, and gases economically burned direct from 
the furnace, this is in many instances true, but the great 
fields for water-gas lie in the special uses for the many 
kinds of metallurgical work and kindred work where coal 
directly used cannot enter as a comparative factor, and 
for domestic purposes, where the gas is proving itself as 


uniformity in the temperature and the quality of the fue! 
The economy in cost needs no explanation. I may state. 
however, that in some large works which have changed 
from coal to the use of fuel gas, the gain in direct economy 
has been proven to be from 334% to 50% in labor and over 
40% in fuel. 

In many instances, the gain from having a sharp, quick ly 
heating flame is such as to overbalance the question of 
more direct saving in cost of production, and it is not in 
frequently demonstrated that, by this means, workshop 
material enough is saved to alone pay all the productive 
cost of the gas. 

Another feature worthy of consideration is economy of 
space in locating furnaces or other appliances for the use 
of the gas, especially where it is desirable that these 
should be grouped together as closely as possible. It also 
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cheap as the coal, if not cheaper, while it accomplishes 
results that are not obtainable with the solid fuel. 

In estimating the economy of its general uses, another 
factor must be considered. This is application. In this 
particular, the threshold of investigation has scarcely 
been crossed, yet much has been accomplished, while the 
future is fruitful of certain realization. Until lately, the 
gas has not been obtainable for the purposes of experi- 
menting in large quantities, and as yet in special work the 
methods of application are comparatively crude. Within. 
the past few years, however, much has been done in the 
face of untoward circumstances, and you can now be 
shown the gas in use in many ways where it has sup- 
planted coal, and wherein it has been found more eco- 
nomical than to fire coal, without taking into considera- 
tion any other features of advantage. 

In nearly all branches of metallurgical work wherein 
the gas can be apphed, however, there is found an in- 
creased product, a better grade of product and direct 
economy in cost. 

Increase in amount of product arises from the saving in 
direct labor, as can be most easily seen, perhaps, in forge 
shops and the like, and from the gain in the personal con- 
dition of the workmen, owing to the increased healthful- 
ness of their surroundings. 

The gain in grade of product arises chiefly from the 
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FOR RE-HEATING STEEL PLATES, USING RE-GENERATED PRODUCER GAS 


renders possible the location of furnaces, heaters, forges 
etc., just where desired, without necessity for consider- 
ing the questions of convenience that frequently arise 
where there must be either coal carriage or storage. 

With this, too, may be considered the fact that the heat 
from the gas is brought under closer control than that 
from the coal fire, and there is less heat generated into 
the room or space surrounding the point of application. 
This perhaps may seem of minor importance, but in these 
days of sanitary investigation and of shortening the days 
of labor, it wi!l be found no little advantage to keep the 
temperature of the work room as far as possible under 
control. 

In many parts of the world inventors are devising new 
applications of this gas, and with marked success. It is 
so well made and so easily handled that its application in 
many new channels amounts to little more than ordinary 
manipulation and direction by those who understand the 
work to be done. 

Among the several places in this country where the gas 
made by the process I have named has been applied to 
such a variety of uses as plainly shows its adaptability as 


a general fuel, as regards both efficiency and cost, are the 
saw-works of Henry Disston & Sons, Tacony, Pa. There 
you can see the generators at-work on steady and con- 
tinued runs, and will see the two gases, i.e., the water-gas 
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and the producer-gas, that is made intermittently with the 
water-gas, both carried to holders, and delivered under 
pressure at different parts of the works. 

This is the first place of which I have knowledge where 
producer-gas has been stored in a holder, and thence de 
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Spiral Flame Pot Furnace for Water Gas 


livered cold to different furnaces at distances from the 
generatcrs, being fired cold at such distant points. 


Estimated cost of 1,000,000 ft. of water-gas Lased on actual 
results, coal at $3 per ton. 


Coal, 25 tons, $3 per ton............ Giga tanss $75 
Coal for steam, 3 tons, $3 per ton................... 9 
BN 5 be code ance ist avameekeakas 2 
Extra for supplies and repairs, ..................... i 
, > aa Ree C Rah e< ab akace beeKen 5 
$115 

Received for producer gas..................6000005 40 
$75 

Interest on plant and depreciation.................. 2 
$100 


Cost per 1,000 ft., $0.10. 


In the practical using of water-gas, 20,000 ft. often ac- 
complishes better results than a ton of coal directly fired; 
in some cases more is used. 

This has been accomplished by new and improved 
methods of application, and will be improved upon as 
necessity demands and appliances are perfected. 

I may say, in conclusion, that in no place where this 
gas has been put into use has any thought been given to 
areturn to coal. The solid fuel, once supplanted, will 
never be sought for again. 

Figs. 1to 4 show the way in which producer-gas and 
water-gas are made alternately. 

In bringing the coal to an incandescent state for mak- 
ing water-gas, the door A is open, the exhauster F is 
started and draws the air down through the coal and 
ash-pit and up through the cooling boiler, and the pro- 
ducer-gas made by this operation is forced through a pipe 
to the holder. 

When the coal isin a proper state for decomposition of 
steam the exhauster is stopped, the door A shut, steam is 
let on by the valve 6 at point X, and it passes through the 
ash-pit and grates, where it is highly superheated, then 
through the mass of coal, making water-gas, which passes 
out at P through the seal box N to the water-gas holder. 

After a run of about 5 minutes, the steam is shut off, the 
door opened, the exhauster started, and the process of 
making producer-gas is again commenced. 

The following actual results have been obtained melting 
brass i.. crucibles with water-gas with improved furnace: 

In melting 2,000 lbs. of brass in 100-Ib, crucibles, 12,000 
cu. ft. of water-gas was consumed. In using same size of 
crucibles in works that are melting from 5 to 10 tons per 
day with coal, it takes 2,000 Ibs. of coal for 2,000 Ibs. of 
brass. 

Units of heat in 12,000 ft. water-gas used, 3,600,000; units 
of heat in 2,000 Ibs. coal used, 27,000,000, or seven and one- 
half times the amount that isin the gas used. One ton 
of coal will make 40,000 cu. ft. of watez-gas, which will 
accomplish as much as 3% tons of coal in this work. 

The cost of labor in making water-gas will be les» than 
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in tiring coal direct. The producer-gas made, in addition 
to 40,000 ft. of water-gas from a ton of coal, will yield all 
the steam needed and pay interest and repairs on the 
plant. 

The coal used for making the gas, being bituminous 
slack, only costs two-thirds as much per ton as that used 
with direct firing. 

One ton of coal to make the gas, costing $3; 344 tons 
at $4.50 per ton will cost $13.50, saving on coalin melting 
314 tons, $10.50. 

As it oply requires two-thirds the time to melt with gas 
that it does with coal, here is a great saving. and less 
space is needed for furnaces, as only one-third the num 
ber are needed. Metal is not wasted in the ash, and 
crucibles will last much longer. 

In estamating comparative cost of labor and fuel in 

making water-gas from bituminous or anthracite coal. 
there is in the Eastern States and England a difference of 
about $1.50 per ton between the cost of bituminous slack. 
and coke or anthracite, and the estimate will be made on 
that basis. Where it is more or less allowance can be 
made. 
Two thousand pounds ( umberland'slack will make 40,000 
cu. ft. of water-gas with 340 h. u. per foot, or 13,600,000 per 
ton. Cost of coal, $3; cost of labor per ton, $1; producer 
was makes steam; votal, $4. 

Making 1,000,000 h. u. costs about 30 cts. If the balance 
,! producer-gas could be utilized after making steam it 
will reduce the cost of the water-cas as low as 25 cts. 

Using 2,00) Ibs. anthracite coal or coke, the cost per ton 
coal is $4.50; cost of labor per ton coal, $1; coal for steam, 
75 ets.; total, $6.25. 

If it makes 40,000 cu. ft. at 300 h. u, per ft. or 12,000,000 
per ton, 1,000,000 bh. u. would cost 52 cts., or nearly double 
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The International Engineering Convention. 


We continue from last week our report of the pro 
ceedings of the British [ron and Steel Institute and 
Verein Deutscher Eisenhuttenleute in their joint 
meeting with the American Institute of Mining En 
gzineers. 

At the last session of the Iron and Steel Institute 
in New York, on Friday morning, Oct. 3, the first 
paper presented was by R. A. Hanprte in, of Shef 
field, England, on ‘‘Aluminum Steel,” of which we 
publish a full abstract. Mr. HADFIELD is a famous 
steel producer from a city famous for the quality 
of its steel, and has made exhaustive experiments 
as to the effect of dosing steel and iron with alu 
minum. Incidentally the paper contained consider 
able matter in reference to the production of alu 
minum: and the author gave cordial praise to the 
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that made from bituminous slack. The extra units of 
heat in gas made from bituminous coal is obtained from 
th Marsh gas illuminants, which gives the gas a decided 
odor. 


Red Rock Cantilever Bridge—Correction. 


On authority of Mr. SamuEL M. Rows, Chief 
Engineer A. & P. R. R., we named Mr, J. A. L. 
WADDELL as the “ designing engineer” of the Red 
Rock Cantilever which was fully illustrated in our 
issue of Oct. 4and preceding ones. We now learn, 
however, that while Mr. WADDELL, as Western rep- 
resentative of the Phcenix Bridge Co., and a mem- 
ber of its engineering staff, rendered material 
assistance in the preparation of the designs and 
estimates, they were entirely worked up by the 
engineering office of the Phoenix Bridge Co., so that 
the naming of any one person as the designer was 
not warranted, 


work done by American metallurgists in the devel 

opment of the remarkable new processes, which 
have so quickly displaced the old and expensive 
ones, and have made practical the extensive use of 
aluminum in the arts: After a discussion by Messrs 

STEAD, MARTUS and others, Sir JAMEs KITson pro 

posed the usual formula: “that the very best thanks 
of the Institute be presented to Mr. Haprieip for 
his able and interesting paper,” and added that Mr. 
HADFIELD had just heen chosen a member of the 
Council of the Institute. 

We described last week the surprising manner in 
which American practice in blast furnace work and 
in steel making had forged ahead of British prac 
tice, as shown by the papers of Messrs. Howe and 
GAYLEY. But the next paper read before the Insti- 
tute described an art which is entirely American, in 


both origin and development—the art of electric 


welding. Every one of the visitors from abroad hai 
heard of electric welding, and they were ahout 
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equally curious to see a weld made by electricity 
and to see and hear the inventor of this and - other 
wonderful electrical devices. Itis entirely safe to 
say that no one was disappointed in either the pro- 
cess or the inventor. Prof. THOMSON is not only an 
inventor but a public speaker of uncommon talent, 
and his plain, matter-of-fact description of the pro- 
cess and its development was listened to with ab- 
sorbing interest. In thisconnection a curious fact 
may be noticed. Prof. THOMSON and in fact nearly 
every one of the Americans who have been promi- 
nent in the discussions before the Institute are 
young men. 

Prof. THoMsoON's coal black hair shows not a thread 
of gray, while Prof. Howk8, and Messrs. POTTER, 
GAYLEY, Cook, Hunt and other Americans who 
took a prominent part in the discussions cannot 
claim reverence on account of their age. On the 
other hiand the “heavy weights” among the British 
and German guests are men ripe in experience and 
far advanced in years. 

In concluding his address, Prof. THOMSON an- 
nounced that on the return of the excursionists to 
New York, the Thomson-Houston company will or- 
ganize an excursion to visit their works at Lynn, 
Mass., furnishing free transportation to those who 
desire to take the trip. 

In thanking Prof. THomMson for his paper, Sir 
JAMES KITSON said that it was impossible to predict 
what great revolutions in mechanical construction 
might not grow out of this marvelous invention, 
The ability to unite pieces of metal, without the 
dirt and smoke of the forge, with a joint almost as 
strong as the solid metal, and by a machine conven- 
ient and simple. to operate, might wholly revolution- 
ize many mechanical] industries, 

Dr. C. B. DuDLEy, of Altoona, then presented his 
paper on “The Wear of Metal as Influenced by its 
Chemical and Physical Properties.” Experiments 
were made by the Pennsylvania Railroad’s test 
department some years ago to determine the causes 
affecting rail wear. Contrary to the generally re- 
ceived opinion, these tests showed that the rails of 
high carbon or manganese wore fastest. While no 
detinite tests have been made since that time, about 
2,500 tons of rails were made by a formula then 
recommended, having a carbon about 0.30%, man- 
ganese about the same, and phosphorus about 0.01%, 
and were laid on the New York & New England 
R. R. No definite data as to the actual traflic over 
these rails are available, but itis quite heavy. Neither 
have any careful determinations of the loss of 
weight by wear been made, but the roadmaster says 
that the rails do not appear to have worn at all in 
the seven years they have been in service. 

Ur. DUDLEY alluded toa paper before the Inter 
national Railway Congress in Paris a year ago in 
which experiments were described, showing dia- 
metrically opposite results to those made by the 
Pennsylvania R. R., viz., that the rails with high- 
est carbon showed the best wear. Dr. DupDLEY 
thought this anomalous result must be due to the 
softer rails having been rolled very rapidly, and be- 
ing therefore of poor quality. 

Describing experiments on locomotive tires con- 
taining 0.60% to 0.70%, and even as high as 1% of car- 
bon, Dr. DupLEyY said that here, too, in every case, 
the tires with least carbon wore best. The tires with 
high carbon, which were hardest to turn, wore 
fastest. The tires which wore best were found to 
have a high percentage of silicon, thus indicating 
that silicon is not so detrimental to steel as has been 
supposed. Similarly, experiments on bearing metal 
showed that the softest metal, that with the least 
tin and most lead, wore slowest. 

In conciusion, enumerating the characteristics of 
a metal which influence its wear, Dr. DuDLEy placed 
resilience, as shown by elongation under a tensile 
test, at the head. This being secured, greater ulti- 
mate tensile strength is an advantage. Lastly, and 
possibly more important than either of the preced- 
ing, the granular structure of the metal influences 
wear. The finest grained metal wears slowest. 

Sir LOWTHIAN BELL, whois a member of the lo- 
comotive committee of the Northeastern Ry., said 
that he fully agreed with the author as to the diffi- 
culty of testing the resistance of rails to wear. He 
was anxious to find some rapid method of testing 

‘rail wear, and a machine had been devised for that 
purpose which works by grinding the rail, but it 
had not yet proved successful. The question of rail 
composition had frequently been discussed by the 
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Northeastern Railway’s locomotive committee, and 
0.3 or 0.4 to 0.5 per cent. had been settled on as the 
best proportion of carbon. They had not found that 
the softer rails wore better. He was surprised 
to learn the high percentage of carbon in American 
locomotive tires. In England about 0.45% carbon 
was the rule, and he would be alarmed to know that 
tires were running with so high a percentage of 
carbon as 0.6% or 0.7%. 

The session then closed with a hearty vote of 
thanks to the American Institute of Mining Engi- 
neers, the American Iron and Steel Association, the 
local committees who had extended and were to ex- 
tend hospitalities to the visitors, the general recep- 
tion committee, the ladies of New York and other 
cities who entertain the lady members of the party, 
and the American railway and transportation com- 
panies who extend courtesies on the various excur- 
sions. 

Sir JoHN ALLEYNE then called fora vote of thanks 
to the President, Sir JAMES KITSON, saying that 
the best meetings the society had ever heid were 
those which had been held during his term of office. 
and of these the most brilliant are those which have 
just been held in America. 

This concluded the formal sessions of the Insti- 
tute and everybody made haste to catch the boats 
and trains for the afternoon excursions. The best 
patronized was the excursion to Edison’s labora- 
tory at Llewellyn Park, N. J.. for the visitors were 
all anxious to see the famaovs American inventor. 
A good number, however, went to the Tilly Foster 
iron mine to see the great lock excavation and the 
magnetic process of ore concentration described 
last week. 

About 150 others took the steamer Laura Sfarin 
foratripup the East and Harlem Rivers to the 
Navy Yard, Washington Bridge and the De La 
Vergne Refrigerating Machine works. Unfortu- 
nately the tide was too low to runupthe Harlem, 
so the excursionists had to give up the last two 
sights and content themselves with a visit to the 
Navy Yard. 


PHILADELPHIA. 


If any Londoner among the visitors had experi- 
enced a feeling of homesickness because of the 
bright skies and balmy air which the weather 
bureau had thoughtfully provided for the first four 
days of the meeting, he was entirely cured by the 
fog and heavy rain which prevailed cn Friday, and 
which gave the Britishers a valid excuse for turn- 
ing up the bottoms of their trousers as they trudged 
about New York’s muddy streets. But after one 
day of this cheerfulness, for the especial benefit of 
the Londoners the wind blew from a different quar. 
ter, and a more perfect morning for the start on the 
long excursion than Saturday proved to be could 
not have beenimagined. The especial train of two 
8-car sections left Jersey City over the Pennsylvania 
Railroad at exactly 9:15 4.M., as Mr. SHINN had 
promised, carrying about 700 of the excursionists. 
The Iron and Steel Institute members were in the 
majority, but the Germans filled several cars, and 
there was a fair sprinkling of Americans. 

The train drew up at Tacony, on the banks of the 
Delaware, in front of Henry Disston’s Sons’ Saw, 
Tool and File Works, where the excursionists were 
greeted by the Philadelphia local committee and by 
members of the firm and foremen of the Disston’s 
works. An hour was spent by the visitors in look 
ing about the works, a time too short to catch more 
than a brief glimpse of the various interesting pro- 
cesses. Among the novel sights to the foreigners 
were the straightening machines for hand saws— 
little hammers, driven by a crank, which strike 
blows faster than one can count, and greatly shorten 
the final hand straightening process. The remov- 
able teeth for circular saws were also an unheard of 
novelty; but what made the eyes of the visitors 
bulge with amazement was to see the little machine 
which cuts the teeth on a hand saw in three seconds. 
This is one of the very few cases where metals are 
cut with something of the rapidity which character- 
izes wood-working machines. The blank of sheet 
steel which is to form the saw is gripped between 
rolls and moved steadily along in front of the cut- 
ters. These are mounted on a wheel revolving very 
swiftly in a plane perpendicular to the line of mo- 
tion of the blank; and as each cutter strikes the 
edge of the blank it cuts out a triangular piece, and 
so forms the teeth. 


Long before the visitors had finished their tour of 
the works the steamer Columbia, which was lying at 
the wharf, gayly decorated with the English, German 
and American flags, and with other gay drapery 
until she looked, as an enthusiastic Englishman said 
like a fairy boat (he pronounced it ferry boat, but he 
didn’t mean it)—the steamer Columbia was im. 
patiently blowing her whistle for the start. 

On board the boat were several hundred prominent 
Philadelphians, and also on board was a prodigious 
amount of solid and liquid refreshment. The formal 
reception of the guests was brief aid highly satis- 
factory. Mr. Jos. D. Ports, President of the Recep- 
tion Committee, welcomed the visitors with a cordial 
little address, and Sir JAMES KiITsON and Herr 
ALEXANDER THIELEN replied on behalf of their re- 
spective societies. The latter speaker had some loud 
competition in the roar of escaping steam from the 
safety valves of a vessel alongside; but he held the 
floor manfully and closed by giving with his German 
comrades three hearty cheers for Philadelphia. 

With the close of these formalities the informal 
exercise began of devouring the abundant luncheon 
which the Philadelphians had furnished, while the 
boat steamed down the Delaware, along the Phila- 
delphia water front, passing among other notable 
points of interest the ship yards of the CRAMps, the 
Roacu yards at Chester, Fort Mifflin, and the 
League Island Navy Yard. The turn was made 
when the boat was in sight of Wilmington, and the 
party was landed at the Chestnut St. wharf about 
5 P. M., where vehicles were in waiting to take the 
guests to their hotels. 

By a wise and humane provision of the reception 
committee, Saturday evening and Sunday were left 
unassigned, and the visitors enjoyed a quiet day’s 
rest in the city of brotherly love, in preparation for 
the busy week of sight seeing which was before 
them. 


JOHNSTOWN AND THE CAMBRIA IRON WORKS. 


The commodious dining room of the Logan House 
gave lunch to each of the three divisions of the 
party in succession, and this important business fin- 
ished, the start was made across the Allegheny 
Mountains. A heavy consolidation engine was put 
ahead of the two regular engines to haul the train of 
Pullman cars up the grade. The day was as bright 
and pleasant a one as could be desired, and the foli- 
age on the mountain slopes was at the height of its 
autumnal glory. As the train slowly climbed the 
steep grade around the Horseshoe curve, the de- 
lighted excursionists grew enthusiastic over the 
magnificent vista and the achievement of engineer- 
ing skill which enabled them to view it. 

As soon as the Conemaugh Valley was reached the 
interest of the foreigners was redoubled, and for 10 
miles they watched the evidences still left of the 
great flood of June, 1889. At Johnstown the party 
were met by tne local reception committee, headed 
by Mr. Jas. H. Gerr. Two trains of flat cars awaited 
the visitors on the Cambria Iron Co.’s railroad, and 
the party was treated to a ride up through the 
flooded district fora mile or more, and then down 
through the works of the Cambria Iron Co. Over 
an hour was spent here in looking through the 
works, which were the best and most extensive 
that the visitors had yet seen in America. One of 
the most interesting things to the metallurgists was 
the Krupp-Bell dephosphorizing furnace, which 
makes a fine grade of high carbon steel from pig 
iron containing a considerable percentage of phos- 
phorus. The only plant in use besides the one here 
is at Youngstown, O. The total number of employés 
of the Cambria Iron Co. is above 8,000. 

While the inspection of these works was in pro- 
gress the ladies of the party were entertained by 
ladies of the Johnstown reception committee, and 
were taken for a carriage drive through the flooded 
district and the chief points of interest in the city. 
After about three hours among the interesting 
sights of Johnstown the excursionists returned to 
their trains, and a swift run to Pittsburg was made. 
Delegates from the Pittsburg reception committee 
had already met the visitors at Altoona and assigned 
the party to various hotels; and those for whom 
hotel accommodations could not be provided were 
taken as guests in private families of Pittsburg 
and Allegheny. As the train approached its destina- 
tion much merriment was excite4 among the for- 
eigners by an article in a Pittsburg local paper 
beginning ‘“‘The Mechanical Brain of Europe Ap 
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proaches Pittsburg !" It was certain, however, 

that both the mechanical brains and intellectual 

bodies of the excursionists were very weary after 

the busy day, and the opportunity for a quiet 

night’s rest in Pittsburg was much appreciated. 
THE PITTSBURG INTERNATIONAL SESSION, 

At 10 a. M., Thursday morning an audience assem- 
bled in Carnezie Hall, Allegheny, which nearly 
filled that spacious and splendid audience-room. 
Sir JAMES Kitson occupied the chair, and the exer- 
cises opened with an address of welcome by Mr.JOHN 
H. RicKETson, Chairman of the Pittsburg Reception 
Committee. Sir JAMEs Krrson then made a formal 
address, and read a paper prepared by Sir HENRY 
BESSEMER, describing the manner in which he came 
to invent the Bessemer process, and the progress of 
that art in its early days. 

After announcements concerning the different ex- 
cursions a paper on “‘The Probable Future of the 
Manufacture of Iron” was read by Sir LOWTHIAN 
BELL. He considered it impossible that any form 
of “* direct process” for producing iron from the ore 
could ever drive out the blast furnace and the Besse- 
mer and open-hearth steel processes. Nor did he be- 
lieve the direct process could ever amount to much 
in practice. In discussing this paper Prof. MAYNARD 
described the direct process in use by the Car- 
bon Iron Co., of Pittsburg, whose works 
have now capacity for an output of  154,- 
100 Ibs. per day. The loss of metallic 
iron, which has been the weak point in other direct 
processes, is here reduced to 6% The fuel re- 
quired is somewhat less than that used in puddling 
wrought-iron. Mr. Hunry M. Howe agreed with 
Sir LowTHIAN that the blast furnace was more 
likely to dispense with the direct process than the 
latter was likely to dispense with the blast furnace. 
However, he believed the direct process had possi- 
bilities of great development, especially in view of 
the fact that it requires a much lower. temperature 
than the blast furnace. The direct process is only 
suited to rich ores and for localities where proper 
fuel can be obtained. Much of the Carbon Iron 
Co.'s success may be due to their use of na- 
tural gas. Mr. SNELUs pointed out the applicability 
of the direct process to ores treated by the mag- 
netic concentrator, inasmuch as the direct process 
requires the ore to be pulverized. 

Sir LowTHIAN BELL replied to these criticisms, 
saying that the very fact that the direct process re- 
quired the pulverizing of the ore rendered it unsuit- 
able for general use. He saw no chance that the 
direct process would economize fuel, and considered 
the scheme ‘“‘one of the most utopian ideas that ever 
entered into the mind of man.” 

The paper on “The Protection of Iron and Steel 
Ships against Foundering from Injury to their 
Shells: Including the Use of Armor,” by Sir Na- 
THANIEL BARNABY, K. C. B., was read by title only, 
its distinguished author not being present, and brief 
remarks upon the paper were made by Commander 
BARBER, U.S. Navy. The paper by A. E. SEATON, 
on “The Development of the Marine Engine and the 
Progress Made in Marine Engineering during the 
Past Fifteen Years,” was formally presented by 
title, and adjournment was taken. 

In the afternoon the visitors separated in light 
different parties, going in various directions on ex- 
cursions arranged by their Pittsburg hosts. 


NEW PUBLICATIONS. 

OCTOBER MAGAZINES. 

Of all the scientific articles ia the October magazines 
undoubtedly the most striking and significant is that “On 
Meteorites and the History of the Solar System,” by G. H. 
DARWIN, in the C.ntury. It contains a very recent pho- 
tograph of a nebula in Andromedee, which appears to 
show a vast solar system in actual process of formation 
as the theories of LAPLACE and KANT required, formed 
when astronomy was young, andit was not dreamed of 
that such confirmatory evidence could ever be obtained. 
The article will not bear abstracting, but is of extreme 
interest. 

The Century and Popular Science Monthly both con- 
tain another article on that somewhat threadbare sub- 
ject, the cave dwellings of the West. Both articles, how- 
ever, appear to be among the best and fullest of such 
articles, describing some specially interesting cave dwell- 
ings and fortifications which have never been described 
before. Both articles are exceptionally well illustrated. 

Scribner's contains a number of scientific articles, the 
best, perhaps, an excellent architectural article on the 
“City House in the West,” by Joun W. Roor. A brief 


article on “Sand Waves at Henlopen and Hatteras” de- 
scribes some aggravated and little known instances of 
a phenomenon which is common to many points 
of our sea and even lake coast At Hatteras, 
however, there is the peculiar fact that the whole forma 
tion of these movable sand hills is very recent (within 50 
years) and directly traceable to denudation of the live oak 
and other dense forest growths along the shore. Mr. N.S. 
SHALER continues his study of “Nature and Man in 
America,” but hardly with sustained interest, which in- 
deed was hardly to be expected, the first article being of 
quite exceptional interest. He predicts with much plausi- 
bility the probable future of the several districts of the 
continent from their physical characteristics,stopping just 
short of the greatest problem of all, the future of the arid 
plains of the West, which will be considered next month. 
The articles, “With a Cable Expedition” and ** With the 
White Squadron,” are also excellent on their respective 
topics. Few not directly concerned realize what a vast 
department of modern industrial activity cable telegraphy 
has already become. 

Harper's contains an article by Prof. J. S. NEWBERRY 
on “ The First Oil Well,” giving somewhat surprising evi 
dence that various surface oil wells 25 ft. or so in depth 
“ were abandoned at least’400 or 500 years ago” It also 
gives a resumé of the early history of the modern oil era. 
Few know thatin Burkesville, Ky., so early as 1829, a 
genuine spouting oil well was struck in boring for salt, 
which covered the Cumberland River with oil for 40 
miles, the oil taking fire, and, of course, greatly terrify- 
ing the district. Mr. CuHrLp’s excellent articles on Chili 
are continued. 

The Forum contains an article by the now famous 
EDWARD BELLAMY on “First Steps toward Nationalism,” 
i. e., State ownership of the railways, telegraphs, mines, 
ete., which Mr. BELLAMY considers, not without certain 
signs and strong arguments in his favor, to be near at 
hand and easily practicable. Much better worth reading 
for immediate interest, however, is Mr. MAGER’s article 
on “ China’s Menace to the World,” somewhat exaggerat- 
ing, we think, the indubitably great industrial capabili- 
ties of the Chinese, but putting them very vividly. Mr. 
REDWAY'S article on “Climate and the Gulf Stream” is 
also well worth reading, seeming to show that the “‘sphere 
of influence” of this stream is much exaggerated, and its 
real nature not yet determined. 

The North American Review contains nothing of tech- 
nical interest except an article by Mr. Micuaet Davirr 
on “Labor Tendencies in Great Britain,” and by ANDREW 
D, Wuite on “The Future of the American Universities,” 
which are well worth reading by those interested in the 
subjects to which they relate. The Popular Science 
Monthly contains another article on those curious forma- 
tions, ““The Barrier Beaches of the Atlantic Coast,” and an 
interesting industrial article on “Cotton Spinning North 
and South.” The article on “Irrigation in China,” by a 
prominent Chinese general,who speaks from inside knowl- 
edge, is, perhaps, the most permanently valuable article 
of this issue on any subject, and should be read by those 
interested either in China or irrigation. 


—Town of Andover, First Annual Report of the Water 
Commissioners for the Year Ending Feb. 3, 1890. Paper, 
8vo., pp. 35. 

This report contains a general review of the history of 
the works to the date named, together with a progress re- 
port by the Engineer, PERcy M. BLAKE, and his Assistant, 
ERASTUS WORTHINGTON, JR. 

—Reports of T. H. McCown, City Surveyor, and A. 
FrELEY, Consulting Engineer, on a General Sewerage 
Plan for Hoboken, N. J. September, 1890. Pamph., 8vo. 
pp., 12. 

The report advises a gravity system to convey sewer- 
age to pumps, and pumping for the final disposal of the 
sewage into the Hudson River. 

-Fireman’s Manual. A memento of the Eighteenth 
Annual Convention of the Firemen’s Association, State of 
New York. Watertown, N. Y., 1890. Agricultural In. 
surance Co. Paper. pp. 112. 

This volume is made up of somewhat extended in. 
formation regarding fire departments, and in addition 
contains an article entitled ‘‘Water-Works and Sewerage 
for Small Towns and Villages,” by STEPHEN E. BaRcock, 
C. E., of Little Falls, N. Y. 


PERSONALS. 


Mr. P. RYAN has been appointed roadmaster of 
the Louisiana Western Division of the Southern Pacific 
R. R. 


Mr. JOHN STERLING DEANs, Engineer of Erection 
for the Pheenix Bridge Co., was married Oct. 1 to Miss 
CLARA VIOLET BARR at the Church of Our Savior, Cincin- 
nati, O. 


Mr. A. H. Smiru, for some time connected with 
the Bridge Department of the Lake Shore R. R., has been 
appointed Superintendent of the Kalamazoo Division of 
that road. 


Mr. H. R. NICKERSON has been appointed General 
Superintendent of the Gulf, Colorado & Santa Fe Ry. Mr. 


JaMEs COLLISON has been appointed Master Mechanic of 
the Chicago extension of the same line. 


Mr. CuHas. H. CROMWELL, for some time Traffic 
Manager of the Western Alabama and Atlanta & West 
Point lines, has tendered his resignation to accept the 
position of General Manager of the Atiantic & Danville 
Ry. 


Mr. L. J. BARBort, City Engineer of Charleston, S. 
C., and Mrs. BaRBoT have been spending a few weeks in 
New York and vicinity. Mr. Barsot has been a subseri- 
ber to ENGINEERING NEws from the first number, pub- 
lished in 1874. 


Gen. CHAS. B. PECK has resigned his position as 
Vice-President and General Manager of the Atlantic & 
Danville Ry. The oftice of General Manager has been 
merged into thatof Vice-President, now held by Mr. R. 
M. STuaRT-WORTLEY 


Mr. J. C. NAGLE has been appointed Assistant 
Professor of Engineering at the Agricultural and Me- 
chanical College of Texas. Mr. NAGLEis a graduate of 
the University of Texas and was topographer for some 
time on the U. 8. Geological Survey. 


Mr. J. M. GRAHAM has been appointed Assistant 
Superintendent of the Northern Pacific R. R. in charge 
of the lines east of Billings, Mont. Mr. F. KE. MicHaris 
has been appointed Superintendent of the Manitoba 
Division with headquarters an Winniveg, Man. 

Mr. HENRY C. ALLEN, late Deputy City Engi 
neer, has been appointed City Engineer of Syracuse, 
N. Y., vice H. WADSWORTH CLARKE, resigned on account 
of ill health. Mr. ALLEN is but 26 years old, and the 
youngest man who has ever held the office. He began his 
engineering experience under Major CLARKE, whom he 
now succeeds. 


Messrs. JOHN R. KALEY and P. H. BAERMANN, 
Civil Engineers, have opened an office at No. 10 First St.. 
Troy, N. Y., for the designing, construction and superin- 
tendence of all work pertaining to water-works, sewerage, 
municipal engineering, water power, etc. An extensive 
practice and experience of 20 years is their capital an 
guarantee.” 


Mr. J. W. BUSHNELL has resigned his position as 
Chief Engineer of the Florida Central & Peninsula R. 
R. When he commenced work in Florida 12 years ago, 
the only railway in the State was the old Transit route 
from Fernandina to Cedar Key and Lake City. He direct - 
ed the construction of the F.C. & P. R. R. from Orange 
Lake through to Tampa, a distance of over 200 miles. 


Masor H. W. CLARKE, M. Am. Soc. C. E., has re- 
signed the position of City Engineer of Syracuse. He had 
been confined to his home for several weeks with severe 
illness, the effects of overwork since assuming the duties 
of the office. Finding that a long season of absolute rest 
and freedom from the cares of business will be required to 
regain his health, he tendered his resignation. Mayor 
Cowtk, in a very cordia! note, has conditionally accepted 
it, proposing to place him again at the head of the depart- 
ment so soon as his health may be assured. Meanwhile 
Major CLARKE’s deputy has been appointed to succeed 
him. 


Mr. JAMES F. GopparRD, the new Cou.missioner 
of the Trunk Line Association, and the successor of Mr. 
ALBERT FINK, was born in Brockton, Mass., on Jan. 28, 
1842. When 26 years old he entered the railway service as 
a clerk in the general freight office of the Chicago, Bur- 
lington & Quincy, and from January, 1872, to November, 
1874, he was assistant general freight agent of that road. 
Then he became general freight agent of the Hannibal & 
St. Joseph, but in September, 1875, he returned to his old 
pest on the Quincy road. He quit it again in July, 1878, to 
become general freight agent of the Atchison, Topeka & 
Santa Fé. While in the service of this road he held necesa- 
sarily the offices of traffic manager, assistant general 
manager, general manager, and Third Vice-President. 
The latter post he resigned to become Commissioner of 
the Western Passenger Association. This office he re; 
signed about a month ago. He recentiy declined the offer 
of the Commissionership of the Gould-Huntington-Atcht- 
son-Southwestern combination, which is now in process 
of organization. Mr. Goddard will have charge of both 
the freight and passenger departments of the Trunk Line 
Association. 


SOCIETY PROCEEDINGS. 


Railway Superintendents.—At a meeting held in 
New York, Oct. 7, the business embraced reports of stand- 
ing committees, an address on “ Recent Improvements in 
the Air Brake’ by Mr. H. H. Westincnovss, the reading 
of a paper on *‘ Systematic Handling and Distribution of 
Cars” by W. G. Wartson, the reading of a paper on 
“ Rail Fastenings and Rails” by James CHURCHYARD, 
and some remarks by the Secretary on “ Semaphore 
Signals and Interlocking.” The practical workings of the 
standard code of the General Time Convention was alse 
discussed. The Chairmen of the standing committees are- 
J. B, Morrorp on Roadway, G. W. Beach on Machinery, 
and RoBertT BLE on Transportation. 
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COMING TECHNICAL MEETINGS. 





American Society of Swedish Engineers.—Semi-an- 
nual meeting, Oct. 11, Secy., M. Dahlander, 320 Sackett St., 
Brooklyn, N.Y. 

Denver Society of Civil Engineers.—Convention at 
Manitou, Oct. 11. Secy., Geo, H, Angell, 36 Jacobson Bldg, 

Civil! Engineers’ Club of Cleveland.—Next meeting, 
Oct, 14. Secy., C. O. Palmer, 22 Cedar Ave. 

Engineers’ Club of St. Louls.--Next meeting, Oct. 
15, Secy., W. H. Bryan, 30 South 7th St, 

American Society of Civil Engineers.- Next meeting 
Oct. 15, Secy., John Bogart, 127 E, 23d 8t., New York, 

Boston Society of Civil Engineers.- Next meeting, 
Oct. 15, Secy , 8. E, Tinkham. 

New York Railway Club.—Next meeting, Oct. 16, Rooms, 
118 Liberty St. 

Engineers’ Club of Cincinnati.—Next meeting, Oct, 
16, Seey., J. F, Wilson. 

Engineers’ Club of Philadelphia.—Next meeting, 
Oct, 18, Secy., Howard Murphy, 1122 Girard St, 

Western Rallway Club.—Next meeting, Oct. 21. Rooms, 
Phenix Building, Chicago, Secy., W. D, Crosman, 816 Rookery, 
Bldg, 

Engineers’ Society of Western Pennsyivania.—Next 
meeting, Oct. 21. Secy., 8. M. Wickersham, Pittsburg, Pa, 

Civil Engineers’ Society of St. Paul.—Next meeting, 
Nov, 8, Secy .. G, L, Wilson, 

Western Society of Engineers.—Next meeting, Nov. 

Secy., J, W. Weston, 230 La Salle St,, Chicago, 

Civit Engineers’ Association of Kansas.—Next meet- 
ing, Nov. 5, Secy., J, C, Herring, Wichita, Kan, 

Association of Civil Engineers of Dalias.—Next 
meeting, Noy. 7, Secy., E, K. Smoot, Elm and Austin Sts, 

Technical Society of the Pacific Coast.—Next meet- 
ing Nov. 7, Secy., O, von Geldern, 408 California St,, San Franciso, 

Engineering Association of the Southwest.— Next 
meeting, Nov, 18, Secy., Olin H, Landreth, Vanderbilt University, 
Nashville, Tenn. 


THE last New York Central report, issued late 
this week, shows the following highly creditable.in 
fact astounding, increase in average train load 
during the past year, due in part, beyond doubt, 
to the recent introduction of heavier engines : 


1889, 1890, 

Average freight train load, tons............. 237 263 
Average freight haul, miles......... : ... 181 178 
Average receipts per ton mile, cts...... -«- 0.75 0.75 
Average expenses per ton mile, cts ........0.56 0.53 
Average profit per ton mile, cts..........0.19 oo 


The comparative engine miles and ton miles 
stand as below, showing that in the last year a no- 
tably smaller number of train miles has handled 
many more ton miles, and showing also that the 
notable decrease in expense per ton mile has been 
accomplished in the face of a considerable increase 
in switching mileage, which is almost as great as 
that made by engines hauling trains : 


1889. 1890. 
Freight train mileage.......... 12,495,897 11,997,764 
Switch and work train menor 10,269,880 11,310,422 
Ton mileage..... ; ... 2,952,696, 190 3,158,756,569 


Lest it may be thought that this notable progress 
is in part due to a bad record last year we give the 
average New York Central train load in tons since 
1873, as follows : 


1873. 1878. 1883. 1885. 1889. 1890. 
TOO6. éccisxs OD 186 200 204 287 263 
eS eee 44.2 55.0 58.1 83.7 103.8 


Rate, cts.. .1.57 2.93 0.91 0.68 0.75 . 0.75 


When we consider that these average train-loads 
are obtained in spite of a disproportion of traffic 
amounting to about 3 east to 1 west, and that only 
about one-eighth of the tonnage transported is 
throu h freight, the rest being local from various 
points, it is hard to imagine a more creditable rec- 
ord. One important fact which has contributed 
to this end, undoubtedly, is the vast increase of 
traffic, which in 17 years has steadily increased 
from 769 to 3,158 million ton miles, or 4.1-fold. 
But to show that there is nothing exceptional in 
this record, we give the corresponding record of 
increase of train-load on the Pennsylvania Rail- 
road for the same period: 


Year.............. 1873 1878 1883 1885 1888 1889 
NR oe cana lll 14 189 209 213 219 
Increase, p.c.... .... 38.7 68.3 88.2 91.8 106.2 


So we might go on with almost every railway in 
the United States, nearly all of them showing a 
substantially similar steady increase in train-load 
hauled. 


> ——— 


THE report of Chief Engireer FTELEY, elsewhere 
very fully abstracted, presents in very plain and 
sensible terms the facts of the case concerning the 
much discussed Quaker Bridge Dam problem. 
While showing the necessity for a high dam in 
fully utilizing as a source of water. supply the 
whole flow of the Croton water shed and admit- 
ting the consistency of the original plan contem- 
plating the simultaneous building of the aqueduct 
and dam, Mr. FTELEY very clearly points out that, 
under the changed conditions resulting from delay 
in commencing the dam, it can now be postponed 
for 20 years, if not altogether omitted. 

Assuming that the new Croton dam is built, in 
about half the time and at less than half the cost 
of the higher dam, and that the reservoirs on the 
upper water shed are completed as now conten- 
plated, it seems to us that about all is done in the 
way of utilizing the Croton water supply that 
wisdom would recommend. If, after 20 years, the 
consumption of water by New York has grown to 
such an extent as to overtax the storage now pro- 
vided by Mr. FTELEY, the limit will be so nearly 
reached that it will be sound policy to look abroad 
for any additions to the Croton supply. Mr. 
FTELEY recognizes the value of the lower water- 
shed, provides a reasonable and economical 
method of storing water on the lower main river, 
and backs his conclusions and recommendation 
by forcible arguments. Two hundred days’ stor- 
age, with a consumption of 250,000,000 galls. per 
day, should bridge over any dry season pos- 

sible in this latitude for many years to come. And 
when these figures fall short, as they may in the 


future, the Croton water shed will be practically 
out of the question and exhausted. In plain terms. 
it looks very much as if we never did or would 
actually need the enormous Quaker Bridge Dam. 
after all the heated argument and printer's ink 
that had been expended upon it. Had it heen 
built along with the Aqueduct it would have at 
least postponed the construction of some of the 
upper dams, and would doubtless have served an 
excellent purpose, leaving out of consideration 
cost and risk. But after modifying the present re- 
port the natural conclusion is that it might have 
been wiser to have adopted this last plan in the 
first place. 





- 


As we have had occasion to note lately, the ten 
dency of the present large immigration to this 
country is rather unfortunate, in that it shows a 
decided increase in Italian, Hungarian and Polish 
emigrants, which is not only a more ignorant and 
degraded element on an average than the rest of 
our immigration, but is also an element foreign to 
our blood. But in the other hand this element 
constitutes, and must continue to constitute a 
much smaller drop in our large and growing 
bucket than is generally realized, as in fact does 
foreign immigration generally. We have had the 
curiosity to abstract the facts of our actual popula- 
tion from the last available census, that of 1880, 
and it stands as follows: 





Population. P.c. 
Total yo eo agen bere paienenl ps Rie. tkGee 50,155,783 100.00 
Of which, native born.............. 43,475,840 86.68 

re or English, Scotch, Welsh 
PE I as 6 iio ovens cdicegens 1,633,271 3.26 
Total, native and English.............. 45,109,111 89.94 
Bac ecrascae See eee kos EN aunwee 1,854,571 3.70 
Total, native and British............... 46,963,682 93.64 
SS ee 966,742 3.92 
Swedish, ‘Norw egian and Danish. . 440,262 0.88 
PN) 4505s b donn ceund ccechciones 106,971 0.21 
Total, native and Anglo-Saxon.... ... 49,477,657 98.65 


Spanish, Italian, Hungarian, Polish 


EW NIG 6665p uc Sebseig cuss erent 678,126 1.35 


Grand total, as above................... 50,155,783 100.00 


It is evident from these figures that both native 
and foreign ideas of present tendencies in this 
country are largely erroneous. For all the large 
immigration which is coming to this country, its ra- 
cial characteristics are not sensibly affected by it, 
even in tendency. What they were a century ago 
they are in substance to-day, and are likely to 1re- 
main. So true is this that, even if the entire na- 
tive-born element in 1880, constituting seven- 
eighths of the population, and holding and man- 
aging nineteen-twentieths of the property prob- 
ably, could have been wiped out entirely, the 
foreign-born element alone, with the immigration 
which has since been coming, would in effect have 
created a new English-speaking Anglo-Saxon race: 
we might almost’say English race, so near is 
the proportion of different races to that which 
formed the original English race, which is by far 
the most mixed of the British races. The Welsh, 
Scotch and Irish races are of much less mixed ori- 
gin than the English, and, moreover, remain per- 
sistently distinct on the other side of the water, 
though they are so rapidly absorbed into the gen. 
eral mass on this side. 


——_¢—__—_—. 


WHETHER we like it or not, therefore, this race 
is really a new English race, and nothing else, 
being far more nearly so than even the English, 
Welsh and Scotch on the island of Great Britain 
will be when they are once thoroughly merged 
into a homogeneous people, if they ever are. That 
our branch is somewhat of an improvement on 
the old stock, Americans naturally believe. It will 
be an innovation on the past history of mankind 
if it is not, it having been the rule since the 


Aryans left Central Asia that the most vigerous 
and progressive offshoots of the race have pushed 
farthest west; and this rule has even continued to 
a large extent on this continent. “Whether or not 
the great Anglo-Saxon race will ever be politi- 
cally united again, and so dominate the world, is 
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open to question. Stranger things have happened, 
and in its own history, for this is not the first, nor 
the second, nor the third time, that the race has 
been split into two nearly equal and _ bitterly 
antagonistic factions for several generations. But 
whether this is to be or not, we need not assume 
it tosee how poor and paltry it is to stoop to mis. 
representation of the comparative achievements 
of these two great branches of the same race, 
especially in matters scientific.which are considered 
by every one of true scientific instincts with cold 
impartiality, ifat all. It is natural that in certain 
departments each branch of the race should have 
much to teach the other. It is natural, for exam- 
ple, that England should exceed us in ocean com- 
merce. She has no con'inent of her own to con- 
quer, and must conquer the sea if anything. On 
the other hand, it is natural that we should excel 
in all arts of interior transportation. We have 
more railways, not only than England, but than 
all the rest of the world put together. It will be 
‘a cold day” for England, and argue a marked 
decadence, when we can not only conquer our own 
continent, but compete with her on equal terms 
upon the ocean. We did so half a century or so 
ago, simply because the railway was not then, 
with its opportunities for internal conquest. We 
seem to be proving pretty apt scholars now in 
learning what her broader experience has to teach 
in marine engineering. It is not altogether a 
promising or a hopeful sign that technical England, 
as represented in a leading organ, should find 
pleasure and comfort in deluding itself by mis- 
representations of fact as to its status m the other 
art, where itisnot natural that it should excel. 
The application of these remarks to recent events 
we will not make. He that has ears to hear, let 
him hear. 





---———— 


In the paper by Mr. R. A. HATFIELD, of Shef- 
tield, England, abstracted in another column, he 
makes the following comment on the question of 
the proper name for the (commercially) new metal 
ALUMINUM or ALUMIN-I-UM: 

A recent interesting paper to the American Institute of 
Mining Engineers, by Mr. OBERLIN SMITH, entitled 
“Aluminium in Search of a Nickname,” refers to the title 
which should be bestowed on the metal. Whilst hardly 
agreeing with him that we should come down to the 
short, but somewhat undignified term ‘‘Al,’”’ both that of 
“Aluminium” (adopted in England), or “Aluminwm” (as 
in America), are somewhat awkward. It seems to the 
writer that as aluminium seems in several ways to re- 
semble silicon, as will be seen from the experiments de- 
tailed in this paper, it: might be well to name the metal 
“aluminon.” One now seldom hears the old term “‘silic- 
ium,” besides which, the affix ‘‘ium” belongsto metals 
with quite distinctive qualities, such as “Sodium,” Potas- 
sium,” Lithium,” ete., and it would make our now cheaper 
but respectable friend fall more in line with the ordinary 
wording at present adopted. The above suggestion would 
also meet the objection raised by American friends, who 
rightly contend that if aluminium is adopted, the oxide 
should be termed aluminia, which no one would defend. 
The title “aluminon” would, however, meet both cases, as 
well as proving more euphonic, 

It is surely a strange way of avoiding confusion 
between two different names for the same sub- 
stance, both in established use, to attempt to in- 
troduce still a third name, differing by but a shade 
from either. What advantage has aluminon over 
aluminum, unless it be an advantage to compel 
both nations at once to change their practice in- 
stead of one only ? It is true, as Mr. HATFIELD 
states, that aluminum is almost universal in this 
country, while aluminivm is still most common in 
England. The largest producers in the world, 
however, favor the form aluminum. Euphony, 
the genius of the language, which tends to 
shorten words in common use, the history of the 
metal and-common sense, all favor the form 
aluminum. Itis all but certain to be the one 
which will ultimately prevail. For these reasons 
we and other American journals have adopted 
this form. We trust foreign scientific journals 
and scientific men will do the same, and so end 
this confusion. 


CHICAGO means to keep in the van in all things 
typical of rapid progress and new enterprises. It 
already has the World’s Fair of 1892 and a census 
enumeration that puts it second on the list of great 
American cities. Then one of its citizens an- 
nounces with a windy flourish of trumpets—all 
wind as yet—that he is preparing to produce 
aluminum at 15 cts. or less per pound, and will 
soon be able to literally coin the soil under his feet 
into dollars. Now we are to have an air-ship 
rapid transit company that will convey passengers 
around the world in five days, and literally send a 
man ‘‘by telegraph” from New York to Hong 
Kong. No detail is omitted in the elaborate pro- 
gramme announced by the press of that city. The 
incorporators and inventors are named, the 
$20,000,000 ‘‘cash” capital is ‘ready to be paid in,” 
the company will be chartered within 48 hours, 
the contracts have been let for the construction 
company—for there is a construction company of 
course, and the Mount Carmel Aeronautic Manu- 
facturing Company is an actuality. The cars to 
be transported are to be of the size of Pullmans 
and carry 50 passengers each, and they re to be 
made of aluminum manufactured, presumably, on 
the Chicago plan at 15 cts. per pound. And last. 
but not least, for judging from the stores of mental 
phosphorus wasted over it, it is a much more 
difficult problem than any involved in the flights 
of Chicago imagination noted above, our Western 
rival proposes to solve the Brooklyn Bridge en- 
tanglement by an endless chain of cars that will 
load and unload passengers ‘‘ on the fly;” a solu- 
tion better adapted to the agile Chicagoan than to 
the more staid Brooklynite. Verily, there is but 
one Chicago and the Times is its prophet. 


Movements of New England Population. 


It has been our intention to analyze the tendency 
of population in the various States and sections of 
the Union, as revealed by the successive censuses, 
as fast as the records of the last one became avail- 
able. We find this so excellently done as respects 
the New England States in the Evening Post of 
Oct. 6 that we content ourselves with making its 
article the basis of our own, with some reconstruc- 
tions and additions to the tables. 

The growth of population by States in the last 
decades has been as follows: 


Incr. 
1880. 1390. Increase. p. c. 
Northern Group 
Maine... ......-... 48,906 660,261 11,325 1.7 
New Hampshire. 346,991 375,827 28,836 8.3 
Vermont...... . 332,286 332,205 81 
Total..... + 1,328,213 1,368,293 40,080 3.0 


Southern Group 
Massachusetts .... 1,783,085 2,333,407 450,322 25.3 








Rhode Island...... 376,531 35,343 68812 24.9 
Connecticut... .... 622,700 745,361 123,161 19.8 
Total............. 2,682,316 3,321,611 642,295 23.9 
Grand total...... 4,010,529 4,692,904 682,375 «17.0 


As to this total increase of 682,375 or 17.0 per 
cent., the Post remarks : 


So much has been written, and truthfully written, about 
the exodus of the farming class from rural New England 
that it is probable that many well-informed persons have 
acquired the idea that the population of that portion of 
the country was either decreasing, or increasing very 
slowly. The census figures show, however, that so far 
from this being the case, the absolute increase in the pop- 
ulation of New England has been greater than in any 
previous decade since 1790, and that the percentage of in- 
crease has been greater than during any previous decen- 
nial period since 1850. 


The population of New England at each census, 
the absolute increase, and the percentage of in- 
crease during each decade are shown inthe follow- 
ing table, which is of nofable interest : 


Census. Population. Increase. Incr. p. c. 
1790 . c.eeear ae 708 haba said 
Sc Sivan sa ted 1,233,011 224,303 22.14 
238,962 19.33 

187,606 12.74 

295,138 17.78 

280, 105 14.33 

493,294 22.07 

sea'ber 14.92 

11.25 

522,605 14.98 

682,475 17.02 





When this tolerably fegular table is subdivided 
into two for the three northern and three southern 
New England States, respectively, a surprising con 
trast is found. The northern group formerly grew 
very fast and now grows very slowly, while pre 
cisely the reverse is true of the southern group 
The Post gives the two following contrasting tables 
of the growth of these two sub-groups by decades 
since 1790, bringing out clearly this notable con 
trast in rate of growth. 


Northern New England 











Census. Population. Increase Ine. po 
1790 323,150 
1800 7 190,042 166, 892 51.64 
1810. 171,018 34.99 
1820 115, 197 17.43 
1830 173,178 22.50 
1840 ‘ lL, 13.58 
1850.... 1,21 12,70 
1860... : 1: 1.35 
1870 1, 9.6) 
1880 1, 4.10 
1890 1, 10,080 0" 
Southern New England, 
Census. Population. Increase. Ine. pe 
1790 685,558 ‘ 
1800 , dT All aD 
1810.. 67,944 9.14 
1820 72,409 8.98 
1830 121,960 13.81 
1840 151,225 15.04 
1850 1,512,851 356,344 30.81 
1860. 1,867,197 3446 WA2 
1870... . -2,212, 158 344,961 18.47 
L880 2,682,316 470,158 2124 
1890 3,324,611 642,295 24 


It willbe seen that the northern group of States, 
which is now growing very slowly in population, 
in the early part of the century grew very rapidly. 
As for the causes affecting the northern group the 
Post remarks: 

Northern New England in 179 had «a population of less 
than 7 per square mile. There was plenty of room for 
growth, and, until 1830, it was rapid. For the next two 
decades, while these States continued to grow, they did 
so much less rapidly than before. By 1850, although they 
then had only 25 inhabitants to the square mile, the prac 
tical limit of their growth as agricultural, or semi-agri 
cultural, communities seems to have been reached. In 
the last 40 years their population has increased but 12% 
per cent. 

There is much more waste land in northern than in 
southern New England. Cheap railroad and steamship 
transportation from better soils has made it unprofitable 
to till lands which a century ago would have yielded a 
living to their cultivators. The increased use of agri 
cultural machinery has enabled fewer hands to work a 
farm of the same area, The social attractions of city life 
are far greater, and are brought much more closely home 
to the country-raised youth than was the case a century 
ago. These are doubtless some of the most important 
reasons why Maine, Vermont, and New Hampshire seem 
to have stopped in their growth, although they have not 
to-day 28 inhabitants to the square mile. 

While this is all true so far as it goes. we fancy 
an important cause not noted is, that these States 
are off ina corner of the Union, and have inti 
mate trade relations with States to the south of 
them only, instead of with States all around them. 
In the early part of the century this did not much 
matter; each community was then perforce sufti- 
cient unto itself for the most part. But interstate 
commerce has now reached vast proportions, and 
the States not favorably situated for it are inevi- 
tably ata great disadvantage, commercially and in- 
dustrially, and population naturally drifts away 
from them, just as it is drifting away from Cana- 
da to the United States for a like reason. It is 
probable, if not certain, that the present census 
will show from a quarter to a fifth of all living 
Canadians to be residents of the United States. 

The Canadians are fond of comparing the growth 
of Maine with that of their maritime provinces, and 
tind comfort in the fact that Maine also does not 
grow very fast; but they do not realize that its very 
vicinity to those provinces, vith which it has only 
very limited trade relations, is in great measure 
blighting its growth, as the provinces are blighted 
by isolation. Maine is not suited for a very dense 
population, its northern part being a mere barren 
waste; but there can be little doubt that were it 
situated where New Jersey is, for example, remain- 
ing in other respects the same, it would have sev- 
eral times its present population and wealth. 

We may at a later date test the correctness of 
this theory by bisecting these three Northern States 
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by an east and west line and comparing the north 
and south subsections as North and South New 
England are compared above. As to its essential 
correctness there can be little doubt. 

As to the growth of Southern New England the 
Post comments as follows: 


In the closing years of the last century and the early 
decades of this, Southern New England was, as to growth, 
in a condition very similar to that which now exists in 
Northern New England. In Massachusetts, Rhode Island 
and Connecticut there were in 1790 already 49 inhabitants 
per square mile, or more than there are to-day in any 
State west of the Mississippi or south of the Potomac or 
the Ohio. Under the then existing conditions, it was not 
possible for many more people to find support from the 
soil, and untilthe great development of manufacturing 
came, the increase in southern New England, and espec. 
ially in Connecticut and Rhode Island, was very small. 
From 1790 to 1800 the population of Rhode Island increased 
but 297. In the first half century of national existence. 
Connecticut's population grew only 30 per cent., as 
against an increase of 140 per cent. in the second half. 
With the great developmentof manufacturing subsequent 
to 1820, the rate of growth of the southern New England 
States perceptibly increased. Since 1840, when the great 
tide of foreign immigration which set in about that time 
was attracted to these States by the opportunities for 
employment held out by their mills and factories, their 
percentage of increase has been high. 


When we consider that a perfect flood of emigra- 
tion from New England, the like of which the 
world never saw before, has been pouring out into 
every other State in the Union for the past half 
century, it is evident that even the average in- 
crease of New England, still less that of the three 
most southerly States, could not be maintained by 
any known rate of natural increase without a good 
deal of foreign immigration. At the last 
census there were no less than 587,089 persons 
born in New England, not to say of New Eng- 
land descent, living in other States of the Union, 
being about one-fifth as many as were living 
in New England. As an average these could 
hardly have been away from New England more 
than 10 or 12 years, indicating that from 50,000 to 
60,000 of native-born New Englanders were emi- 
grating to other sections aunually, out of a popula- 
tion of about 4,000,000. To show more clearly the 
general tendency of New England population, we 
have compiled from the last census (with an 
amount of labor altogether disproportionate to the 
size of the table, since these records were not given 
in very convenient form in the last census), the fol- 
lowing little table showing for north New Eng- 
land and south New England separately the gen- 
eral tendency of population in 1880, A like record 
for 1890 will be interesting when accessible. 


MOVEMENTS OF NEW ENGLAND POPULATION, 1880. 





——— Then living in ——- 
Northern Southern 

Where born: N.E N. E 

Home born... 


ALN. E. 


-.... 1,110,808 1,739,208 ) 3.056.385 





Elsewhere in N. E.... 43,049 163,325 J se 
: a S2. Beace 28,225 132,303 16 ,532 
Foreign born......... 146, 136 647,176 793,612 
Total population .. 1,328,213 2,682,316 4,010,529 
Emigrants living in 
other parts of the 
U.S es 272,447 314,592 587,039 


It will be seen that there was up to 1880 a very 
trifling movement into northern New England from 
the outside world, even of foreign born, despite the 
propinquity of Canada : 834 per cent. of its popu- 
lation was home-born, against only 65 per cent. in 
Southern New England. The foreign born was 
11 and 24 per cent. respectively, while the native 
born emigrants from other States into the two 
sections were only 54 per cent. of the total popula- 
tion in Northern New England against 11 per cent. 
in Southern. Only 71,000 Americans had conde- 
scended to move into northern New England from 
other States, while 163,325 had left it for southern 
New England, and 272,447 for other States of the 
Union. The figures given at the beginning of this 
article indicate that these tendencies have con- 
tinued during the last decade with increasing 


force. 
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Diagonally Through Russia. 


[EDITORIAL CORRESPONDENCE. } 

Before attempting to describe some of the experi- 
ences of a 1,500 mile railway journey diagonally 
across Russia, from Viadikavkas, in Daghastan, to 
St. Petersburg, it might be well to explain how we 
got to this first named somewhat remote starting 
point, near the shore of the Caspian Sea. The 
Southeastern Russian railway system ends, or 
begins, as the traveler finds it, at Vladikavkas, 
south of this, the mighty chain of the Caucasus bars 
the way into Asia, and there is as yet only one 
wagon road across the mountains, the famous Rus- 
sian military road built through the Dariel Pass and 
beyond to Tiflis, which we shall further describe. 

In a previous letter we were en route to Constan- 
tinople. From there we had originally intended to 
go direct to the Caucasus and pass over to the Cas- 
pian Sea by way of the Batoum and Baku railway. 
But the appearance of cholera in Egypt and Asia 
Minor and its rumored entrance into the region of 
the Caucasus by way of Persia, changed our plans 
and we crossed the Black Sea to Odessa. Finding 
at the latter place that the Russian officials denied 
the rumors and ascribed them solely to Turkish 
jealousy and moral obliquity, we determined after 
all to go at least as far as Tiflis and again turned 
our faces eastward. We skirted the Crimea and 
the north coast of the Black Sea, as far as Kertsch, 
at the mouth of the Sea of Azof, and in four days ar- 
rived at Batoum, at the east end of the Black Sea, 
just in time to catch an eastbound train. 

We found on this, our first experience ona Rus- 
sian railway, cars of a similar character to those to 
be later described; they were hauled by an engine 
burning petroleum refuse on the large scale which 
has been often described in these columns. There 
was little or no smoke, but an all-pervading odor of 
petroleum that was not exactly pleasant. On the 
sidings and on the main line we saw abundant evi- 
dence that the transport of the product of the Baku 

oil fields was the chief business of this line. And we 
also noticed, when we neared the summit of the line, 
at the Suram Pass, that the much talked of oil pipe- 
line on this road commenced on the east side of the 
pass and simply crossed this summit and required a 
reloading into tank-cars on the west side, instead of 
passing on down to the seaas it could easily do. In 
other words, the State owns the railway, and the 
authorities do not propose to cut off their most 
profitable source of income by granting concessions 
for a through pipe line for oil transit from Baku to 
Batoum. 

The distance to Tiflis was about 190 miles and it 
required just 14 hours of travel, an average speed of 
about 13!¢ miles per hour, with only the regulation 
stops at stations. The novelties in scenery and peo- 
ple seen in this trip through the most striking por- 
tion of Trans-Caucasia cannot be treated of here, 
and of some of the engineering features passed en 
route we will speak again. 

It is sufficient tosay that we reached the quaint 
old city of Tiflis about 11 Pp. M., and were driven, 
somewhat to our surprise, to a most excellent hotel, 
Tiflis is a city of most ancient lineage, many masters 
and many people; it has been ruled in turn by 
Georgians, Persians, Turks and Russians, and the 
latter *“‘ protect” it now. As a consequence of its 
many-sided history its present population is made up 
of Armenians, Georgians, Russians, Persians and 
Tartars, the races predominating about in the order 
given. A colony of Germans, of about 1,500 in the 
total of 100,000 souls, already has its beer brewery 
and two beer-gardens in active operation in this 
Asiatic province. 

At Tiflis we found that there was cholera at 
Baku, and much against our inclination we were 
compelled to forego the pleasure and profit of an in- 
spection of the wonderful oil fields of the Caspian 
shores, under the penalty of a possible 20-day quar- 
antine on entering Russia again. As we did not 
want to go back on our track it was determined to 
cross the Caucasus by the Dariel Pass aod thus 
reach Viadikavkas, the extreme southeastern ter- 
minus of the Russian railway system. And the trip 
across the mountains fully repaid us for the lost 
trip to Baku, and is worthy of a more complete and 
glowing description than can be here attempted. 

In the first place, there is but one road over the 
whole main chain of the Caucasus, which abuts on 
the Black Sea with sheer and inaccessible face and 
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preserves an almost unbroken high elevation to the 
shores of the Caspian. At the latter point alone 
the axial slope becomes more gentle, and, excepting 
at Derbend, narrow plains skirt the sea shore and 
make it possible to pass along the west shore of the 
Caspian by highway or railway. But for traffic this 
east end of the mountain is too remote, and as soon 
as the Russians had completely subjugated the 
wild tribes holding these mountain passes and 
valleys they built the existing military road from 
Viadikavkas, in Daghastan, to Tiflis, on the Asiatic 
side of the mountains by way of the long-famed 
Dariel Pass. 

This road is a remarkable piece of engineering, 
and in the thoroughness of its construction and the 
difficulties surmounted shows the determination and 
power of a people that had come to stay. Commenc- 
ing at the Tiflis end, it soon begins to ascend 
the mountain with gentle gradients, well maca- 
damized roadbed and substantial stone arch bridges 
over the various affluents of the river Kur. Until 
the summit is almost reached, nearly 8,000 ft. above 
the level of the Black Sea, the scenery is rather 
beautiful than grand. Quaint villages with ancient 
churches and monasteries line the road, old castles 
of a now impoverished or extinct Georgian nobility 
appear, and the many well cultivated fields show a 
seeming prosperity under Russian rule. The moun 
tain sides are of comparatively gentle slope, and are 
crowned with foliage, and lakes now and then lie in 
the hollows. But as we ascend higher and more 
nearly approach the watershed of the main chain, 
we find ourselves confronted by a lofty range of 
snow-clad peaks that are at points higher than the 
highest of the Alps, and which in beauty of coloring, 
in purple tints and flashes of light from great 
glaciers winding down the furrows in these peaks, 
surpass almost anything that Switzerland can pre 
sent. 

The dividing line between Europe and Asia is 
passed at Krestowaja Gora, or Mountain of the 
Cross, at an elevation of almost 8,000 ft., and this is 
the lowest natural pass in the range. The scenery 
almost immediately changes and becomes grand in 
every sense of the word. While the secondary 
mountains on the south side are mainly lime- 
stone, on the north side granite and basaltic lava 
form nature’s skeleton, and there is little in the way 
of earth or verdure to cover the bare ribs. The 
Terek River, small at first, but rapidly growing 
from the contributions of melting snow and glaciers, 
goes rushing northward with a dynamic power, 
that for almost 40 miles has cut a deep, narrow 
trench through the earth’s crust, in places bounded 
by sheer walls of black rock over 5,000 ft. high. 
This deep and narrow gorge is the Dariel Pass 
proper, famed even in PLiny’s day, who describes 
the pass as actually closed by a fortified gate, a 
measure which might easily have been adopted. 
Along this gorge the road is carried on a shelf hewn 
out of the solid rock, with the normal mass over- 
hanging anda low wall only separating the trav- 
eler at times from the boisterous Terek hundreds of 
feet below. The bas&ltic lava that in great part 
forms this mountain pass adds an element of weird- 
ness to the scenery that is peculiarly its own. The 
hexagonal prisms, ranging up to several feet in 
diameter, stand up like monster organ pipes or 
radiate fan-like from a center, and the weathering 
of this peculiar rock has caused it to shoot up in 
sharp needles against the blue sky and to assume 
all manners of fantastic shapes. In one place a most 
realistic monster of dragon-like form and several 
hundred feet in length came sprawling down the 
mountain side with its ugly head buried between 
its fore paws. In fact pen cannot describe the beau- 
ties, the wildness and the weirdness of this wonder- 
ful freak of nature and we will not attempt it. 

The methods of traveling across this 130 miles of 
mountain road are also peculiar and worthy of note. 
One Government mail coach, and sometimes two, 
pass over this pass each day. But as each coach 
only carries four passengers inside and three ina 
hooded seat in front, and as the latter place is the 
most popular and is taken for weeksin advance, 
we were forced to select the more expensive! arantas 
or private conveyance. The Government provides 
the coach and horses and drivers, and at the ten sta- 
tions for changing horses on the line has built very 
respectable stone station-houses for the convenience 
of the traveling public. Good meals and good beds 
can be had here, for though the traveler can push 
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forward and cross the mountain in 24 hours, if cir- 
cumstances make it necessary and weather permits, 
two days are usually consumed in transit. In our 
case we went to see,and started from Tiflis ina 
double-seated carriage with four horses abreast. a 
driver and an Armenian interpreter, the latter abso- 
lutely necessary to take us through the Babel of 
tongues that we encountered on the way. Horses 
and drivers are changed at each of the ten stations, 
and so were some roubles in the way of “drink- 
money” to each departing Jehu and to the Tartar. 
boy who changed the horses. 

Drivers and horses varied in their degree of reck- 
lessness, especially in passing down the steep slopes 
and around the sharp turns of the northern side of 
the mountain, and our Armenian was eminently 
useful in keeping the lazy driver up to the mark, 
and in checking the too impulsive nature of some 
other wild natives of Daghastan. It was well, per- 
haps, for our moral peace that we did not under- 
stand the wild shrieks of the driver and our Armen- 
ian henchman during some of their more animated 
discussions. But “John” always prevailed, either 
by force of argument or by virtue of fierce looks, 
backed by the persuasive eloquence of an ugly look- 
ing Daghastan dagger anda revolver of modern type 
that he ostentatiously carried swung to his belt of 
silver neillo-work. Traveling in the manner we 
did beat vestibule train prices out of sight. it cost 
three of us about 160 roubles, or $96 to travel this 130 
miles. But this sum included a carriage, the hire of 
10 horses and 10 different drivers, the expenses of our 
dragoman for the round trip, and his and our own 
meals for two days, and one night's lodging at 
the summit station. We certainly got a great deal 
for our money. We thus landed at the railroad at 
Vladikavkas after a trip which, for varied interest, 
is almost unsurpassed. 


[TO BE CONTINUED. j 


CORRESPONDENCE. 





Bear Valley Dam. 


CLARKSBURG, W. Va., Oct. 1, 1890. 
To THE EDITOR OF ENGINEERING NEWS: 

Sirk: Being interested in Mr. H. MEDWAY MARTIN'S 
article in last week’s NEWs on “Strains in Curved Mason: 
ry Dams,” I wish to call his attention and others’ toa fact 
conn cted with the construction of the Bear Valley dam 
which seems to have been overlooked, namely, that dur- 
ipg construction water was admitted from time to time 
into the basin above, thus compelling the masonry to set 
under static water pressure and permitting the floating 
of materials on rafts to the places nee led. 

This surely is a sufficient reason for that “ first plastic 
yielding” which has enabled the dam to withstand such 
immense pressure as it does; and it seems to the writer, 
wholly incorrect to make a mathematical investigation of 
this particular structure on the assumption of a perfectly 
elastic solid ab initio. 

I hardly think Mr. MARTIN is in error when he says 
that experience shows that masonry will stand consider- 
able defisction before cracking when it takes place slow- 
ly, and it should be remembered that not only has the. 
Bear Valley dam set slowly, but also under uniformly 
augmenting pressure. Is not this, Mr. Editor, the true 
explanation of the stability of this bold structure ? 

BURR BasseELL 

(Without attempting to answer definitely the in- 
teresting point raised by our correspondent we sug- 
gest that the dam was building from July 1 to Dec. 
1, 1884 [ENG. News, June 23, 1888], and that, while 
water was expressly admitted to let the masonry 
set under pressure so far as possible, yet that it 
must have been subjected to so little pressure before 
it was practically set that this effect could have 
amounted to very little, The average construction 
was less than 13 ft. vertically per month, so that 
the cement would be set nearly as bard as it ever 
gets to be before it was subjected to more than 3 
ft. to 5 ft. head of water.—Ep. Ene. News.] 





The Lawrence Scientific School. 


HARVARD UNIVERSITY, LAWRENCE SCIENTIFIC SCHOOL, | 
CAMBRIDGE, Mass., Oct. 2, 1890. 5 
To THE EprTroR OF ENGiNEERING NEWs: 

Sir: Your issue of Sept. 13 contains some remarks on 
the Lawrence Scientific School which are so much at 
variance with the facts as to call for correction. 

As your reviewer says, this school was one of the first 
of its kind established in this country; but he falls into 
serious error in stating that it was, or is, liberally en- 
dowed. Indeed, if it had not been aided by the funds of 





the college with which it is connected it would never 
have been able to do the work which it has done. 

The opportunities for engineering education have not 
been “wasted,” as is shown by the number and success 
ef the graduates in engineering; nor is the school “ina 
state of ridiculous decadence.” the fact .being that the 
number of students at present in the school is greater 
than ever before 

There has been a discussion as to whether the school 
should be discontinued asa separate organization, as your 
reviewer states; but it has been decided to continue the 
school, to develop it as rapidly as possible and to support 
it with all the resources of the University. 

I regret that your reviewer has fallen into such grave 
errors, and that these errors have been spread so widely 
through your agency. I trust you will cause a thorough 
examination of the facts to be made by some impar‘ial 
person. We shall be glad to have the facts when deter- 
mined made public through your widely read journal. 

W.S. CHAPLIN, Dean. 


[It occurs to us, as it may to others, that the num- 
ber of students in the Lawrence Scientific School 
might well be very much “greater than ever be 
fore,” and the school still be in acomparative ‘“‘state 
of ridiculous decadence” when its age and oppor- 
tunities are remembered. The request for investi- 
gation, however, is a fairand proper one. We shall 
make it, and pending such investigation refrain 
from further comment.—Ep. ENGINEERING NEWS.] 


Creosoting Open-grain Timber. 


FERNANDINA, Fla., Sept. 30, 1890. 
To THE EDITOR OF ENGINEERING NEws: 

Sir: I have read with a great deal of interest the report 
of Mr. H. W. REED to the American Roadmasters’ Asso- 
ciation on the preservation of cross-ties in your issue cf 
Sept. 20. As I have had practical experience in creosoting 
for a number of years, I beg space in your valuable paper 
for a few remarks on Mr ReeEp’s report. 

It 1s very desirable to use for creosoting well seasoned 
and open-grain timber, but this is 1lmost impossible in 
this country as far as well seasoned timber is concerned 
The creosote works bave to use lumber freshly cut at the 
mills, and piles cut only a few days, or perhaps weeks, 
before creosoting. In only very few instances is it possi- 
ble to obtain seasoned material. 

As far as the open grain timber is concerned, creosote 
works are very often prevented from using such material 
on account of the specification given by the engineers, 
who require either all heart or allow only a very small 
amount of sap. It is next to impossible to force the oil in 
all heart timber to any perceptible depth. The heart of a 
tree is the part which has been completed by nature, and 
there is no room left for any preservative to enter. It 
this room is artificially produced, by subjecting the tim 
ber to high temperature, it is at the expense of the 
strength of the timber and may render it unfit for the 
purpose it is intended. 

Speaking of the expense of the creosoting process, it 
would be well to bear in mind that that part of the pro- 
cess during which the unseasoned timber is prepared for 
the reception of the preservative occupies by far the 
longest time of the whole process. The artificia] season- 
ing of the timber consists of the evaporation and removal 
of the moisture and sap and thecoagulation of the albu- 
men, which is accomplished by heating and steaming the 
timber under pressure, and by withdrawing the vapors 
through a powerful vacuum pump. Mr. REED’s sug- 
gestion to useacombination of preservative agents, ot 
which creosote is one, for cheapening the process, does 
not seem practical to me as long as unseasoned timber 
has to be used. Should suJphate of zinc be injected first 
it would have to be done under a temperature lower than 
is required to evaporate the sap and moisture and to 
coagulate the albumen. Before the creosoting could be 
done effectually the temperature would have to be raised 
so high and a high vacuum maintained so long, that the 
sulphate of zinc would be removed from the timber. 
Several years ago Mr. O. CHANUTE tried a combination of 
preservative agents, of which creosote was one. It would 
be of a great deal of interest if Mr. CHANUTE would make 
public his experience in that direction. Yours very truly, 

B. E. BURCHARDI, 
Chief Engineer and Superintendent, The Creosote 
Lumber and Construction Co. 


Aluminum Steel. 


Probably no invention or discovery relating to 
metallurgical processes since the invention of the 
Bessemer converter has deserved or attracted more 
attention from the public than the recently devel- 
oped methods of reducing aluminum. The announce- 
ment that aluminum-bronze could be had at a very 
smal} price, followed by a notice that nearly pure 
aluminum would be sold at an extremely low rate 
compared with its former value, was a signal for 
wildly speculative leaders in the daily newspapers, 


which have done much harm, probably, by spreading 
a general belief that it possesses those leading char- 
acteristics of iron which make the latter the most 
useful of metals. Undoubtedly the new product is 
very valuable for purposes requiring non-oxidizing 
surfaces or extreme lightness compared with duc 
tility, but many of the claims advanced for it by un- 
scientific persons are simply ludicrous. The leading 
properties of the metal and its alloys with copper 
have been thoroughly described by Capt. A. E. Hunt 
(see ENGINEERING News, Feb. 22 and March 1, 1800) 
and many of the principal facts regarding alumi 
num-bronze may be found in the issue of this journal 
published Feb. 8, 1800. It remained for Mr. R. A. 
HADFIELD, of Sheftield, England, to investigate the 
properties of aluminum-steel and determine what 
are the actual characteristics of this alloy, which 
many writers declared would change our methods 
of construction so greatly. We give below a full ab 
stract of his paper on * Aluminum-Steel,” presented 
to the New York Convention of the American Insti 
tute of Mining Engineers. 


CAST ALUMINUM STEEL. 

Melting.—The material obtained for these experiments 
was produced by melting in crucibles, in the ordinary 
manner, good wrought bar iron, and adding the alumi 
num (about 98% Al), manufactured by the Pittsburg Re 
duction Co.'s system, sortly before teeming. The writer 
takes this opportunity of expressing his thanks to Captain 
Hunt, one of the directors of the Pittsburg Co., fora 
liberal svpply of the metal for experimental purposes, 
and as the company in question was probably the first to 
sell the metal under 10s. per Ib., it isto be hoped that the 
Hall system will meet with increasing success. 

Although a difficult one, the object was to obtain an 
alloy or compound consisting as nearly as possible of 
aluminum and iron alone. Inthe material made it will 
be found that the other elements present do not amount 
to more than 0.50*, sothat this intent may fairly claim to 
have been accomplished The ingots, 2% ins. square, 
were reduced by forging in the ordinary manner to bars 
1% ins. in diameter. 

The consideration of the qualities of these alloys is 
divided into two heads: first, the material in the cast 
second, the material in the forged state. 

Cast State.—Nothing special was noted during the 
melting operations, but in all cases upon adding the 
aluminum “ coruscation ” was observed. This evolution 
of heat and light has also been observed when alloying 
aluminum with copper. Does not this tend to indicate 
that aluminum added to iron produces true compounds 
and not merely alloys, as itis well known in laboratory 
operations that the evolution of heat during the mixture 
of two substances is often a sign of chemical union! The 
curious properties of manganese steel seem especially to 
prove that such a material is a true compound, and no 
doubt aluminum steel may be classed under the same 
head. 

Fluidity.—It is doubtful whether aluminum increases 
the fluidity of properly made steel, but if it does, the ap 
parent increase or evolution of heat just referred to seem 
to the writer far more likely to account for any increase 
of fluidity that may occur rather than tothe so-called 
lowering of the melting point. This is discussed more 
fully a little farther on. 

As the aluminum increases to large amounts, over 
aboat 0.50%, the metal becomes quite thick, ‘‘creamy,"’ 
and sets quickly. No doubt this is partly caused by a con 
siderable portion of the aluminum being oxidized to 
alumina and becoming entangled as slag, in the same 
way as occurs when silicon is oxidized to silica. Unless 
suitable fiux is present, this excess of oxide cannot be car- 
ried cff, the molten metal becomes less fluid, and causes 
the “thickness” noticed. There is a resemblance in this 
respect to the action of high percentages of silicon added 
to iron. When exceeding about 0.75¢ Al., the molten 
material so rapidly “creams over’ on the surface that the 
production of sand-molded articles is only effected with 
difficulty; in fact, it was only by using considerable care 
that the cast test bars were obtained. (Mr. KEEN, even 
with cast iron, found a decided decrease in fluidity by the 
addition of aluminum.) It must not be overlooked that 
the writer is here referring to comparatively high per- 
centages. So far as his own experiments have gone, 
aluminum, as regards lower percentages. also acts in a 
similar manner to silicon under the same circumstances. 

So much has been said as to aluminum lowering the 
melting-point of iron that the writer wonders how and 
why this statement was originated, as it certainly seems 
to have no foundation in fact. This is confirmed by M‘ 
OsMOND, who by means of the “ Le Chatelier ” pyrometer 
kindly made for the writer a special determination as to 
the melting-point of an alloy containing 5* Al and about 
91444 Fe. The sample in question did not show the slight 
est signs of fusion until a temperature of 1,475° C. was 
reached. As mild steel by the same pyrometer was shown 
to fuse at about 1,.00° C., there could, therefore have been 
little or no lowering of the fusion-point ; and if this is the 
case with an alloy containing 5s, still less can it be so with 
one containing only 0.10%, which is the quantity usucily 
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described as being present when the so-called lowering- 
point is supposed to occur. It is especially satisfactory 
to have the testimony not only of M. OsmMonp, but that of 
Mr. H. M. Howr¥, who both agree with the writer on this 
point, 

In the writer's opinion. if any increase of heat or fluidity 
takes place by the addition of small amounts of aluminum, 
it may be due to either of the following causes, or to both 
combined. First, there may be evolution of heat owing to 
oxidation of the aluminum, as the calorific value of this 
metal is very high-—in fact, higher then silicon. Aceord- 
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attention to the chemical composition of the steel will 
not produce the desired results; and the writer hopes 
that these words will be remembered by those who are anx- 
ious toembark in the productidn of steel castings, and 
who consider from reading certain literature that it is 
perhaps only necessary “ to buy so much aluminum, add 
0.10%, lower the melting-point, and the result will be per- 
fection. 

One cannot be surprised that strong hopes are raised 
when ill advised trade pamphlets make such statements 
that by the addition of aluminum to iron, nine distinct 
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CENT. OF ANNEALED AND UNANNEALED FORGED ALUMINUM STEEL 


ing to BERTHOLLET, the conversion of aluminum to 
AleOs equals 7,900 cals. ; silicon to SiO» is stated as 7,800, 

Secondly, and more probably the correct explanation. 
As proved in a very clear and able manner by Mr. GAL 
BRAITH in his interesting paper to the Lron and Steel In- 
stitute in May, 1890, the fluidity of molten iron and steel 
depends not only uponthe amount of heat imparted by 
external means or by oxidation, but often upon the quan- 
tity of intermingled slag or oxide of iron. He found that 
in certain cases in excessively over-oxidized steel, al 
though the heat of the furnace was more than nsual, the 
product was still lacking in fluidity. It would be inter- 
esting to have the point followed up and thoroughly 
tested by means of the “Le Chatelier” pyrometer. As 
supporting this, it may be observed that the well-known 
German metallurgist, LepDEBUR, believes the rdle of 
aluminum ‘*to be no other than that of destroying the 
disyolved oxide of iron present.” 

The loss of the metal in melting is variable, but in 
nearly all cases amounts to a considerable proportion of 
the percentage added. The writer has seen it stated that 
there is no loss, although at the same time it has been 
mentioned that a considerable scum of alumina was 
noticed. Thetwo facts are inconsistent, as if the latter 
was present it would appear that of necessity more or less 
of the metal added must have been oxidized, and conse- 
quently not present in the final product, 

Soundness.—Does the addition of aluminum produce 
sounder material than silicon, manganese or silicon com- 
bined with managanese? Whilst it has been found to act 
powerfully in this respect like these metals, still it does 
not. follow, as much of the literature on the subject would 
have us believe, that blowholes are quite done away with, 
and that the steel-founder may come down to his works 
in the morning without paying the usual visit to the scrap 
heap. The art of the steel-founder is not merely the pro- 
duction of sound steel, which, by increased knowledge 
and choice of alloys for producing soundness, is, whilst 
still complicated, not so difficult as formerly, but con- 
sists, amongst other things, in the careful attention to 
tne preparation of the molds into which the molten steel 
is poured. There is no rapid or royal road to the produc- 
tion of sound steel castings; this is only attained by long 
experience, combined with specialized knowledge. Mere 


and important qualities are at once conferred. The 
writer, too, has seen specimens of so-called ferro-alum- 
inum sold at shillings per pound, but which upon analysis 
gave “Nil” *, S, &.24¢, Ph, 0.30%! 

As high as 0.75% aluminum, or even more, may be ad- 
mitted without much interference with the ductility or 
toughness of the cast specimens. Experiments prove 
that more aluminum may be present in the cast material 
than silicon in cast silicon-steel before brittleness sets in. 
After reaching the region of brittleness, and by adding 
still higher percentages of aluminum, there is no return 
of strength— on the contrary; so that this material in no 
way resembles the curious property noted in this respect 
with regard to manganese-steel. 

Aluminum seems specially powerful in absorbing gases 
and in Mr. RICHARDS’ book on the metal he states that M. 
Dumas found on heating itin a vacuum that towards a 
red heat considerable quantities of gases were given off, 
their composition being 88 c.c. H, and 1.50 c.c. CO». 


TABLE I.—CoMPARISON TABLE OF FORGED AND AN- 
NEALED SILICON AND ALUMINUM STEEL. 
Cold bendin 


-—— Per cent.-——~, test of anneal- 

. Si. Al. ed forged bars. 
Si Steel.... 4 24 fine Bent double. 
Alsteel . mm Fs) bee 38 Bent d-uble. 
Si steel..... 18 73 73 Bent double. 
Al steel...... .18 a ase Bent doub:ze. 
Si steel....... 19 1.60 Bent double. 
BE COON 6... 00 come at 1.60 Bent double. 
Si steel....... .20 2.18 Salah Bent double. 
Al steel ...... 24 E 2.24 Bent double. 
Si ateel....... -26 5.58 Would not bend. 
Aimee ...... 2 eee 5.60 16° broken. * 





*Test bar broke in the threads during last two tests. 


Bending Tests.—Table I. gives the bending tests, from 
which it will be seen that the annealed samples up to 0 85 
bent double cold; those unannealed were not so good. 
The gradual increase of aluminum is very clearly shown 
to reduce the toughness both of the unannealed and an- 
nealed specimens. 

Hardness.—As might be expected from the soft nature 
of the metal aluminum, its addition to iron does not add 
materially to the hardness, again.in this respect resembling 
the effect of silicon. Seven to eight per cent, cast alumi- 


num-steel may be readily drilled and filed. This point jx 
dealt with more fully under “hardness” in treating of the 
forged material. 

Neither does its addition, unlike manganese, interfer: 
with the magnetic susceptibility of the iron present. Ex 
periments are in hand to determine what is the actual 
effect in this direction, and also as regards conductivity 

Appearance of Fracture.--Aluminum in the cast speci 
mens opens the grain, i. ¢., increases the size and coarse 
ness of the crystals, and as the higher percentages are 
reached it is somewhat difficult to distinguish the 
fractures from those of cast silicon steel. The crystals in 
the 5% and upward specimens become very large and 
cleave somewhat after the nature of spiegeleisen. This 
accounts for the increasing brittleness of the cast ma 
terial, and neither the fracture nor the brittleness accom- 
panying it in such samples can be changed by annealing 
A curious fact was noticed, viz., that the freshly broken 
fractures had a pronounced odor of sulphureted hydro 
ger, although the sulphur present did not exceed more 
than 0.06%. This remained for several days. 


FORGED ALUMINUM STEEL. 

Malleability.—As high as 5.60% aluminum may be pres 
ent before maileability ceases; this is about the same limit 
as in silicon steel. 

It may be pointed out as regards the specimens under 
discussion that they are very low in manganese. Not. 
withstanding this, the malleability is satisfactory. 

Mechanical Properties.--As regards bending qualities, 
‘Pable II. shows the results. Up to 2.24° aluminum the 
annealed samples bent double cold, but upon reaching 5 
a great diminution of strength takes place, and annealing 
practically produces no effect. 

In the testing machine it will be seen (from Diagram I.), 
that the elongations, although in some cases irregular, 
are high, the annealed samples showing, as might be ex- 
pected, the better results. The samples were all tested on 
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DIAGRAM 2.—Showing Comparison between Forged 
and Annealed Silicon and Aluminum Steel. 


short lengths, 2 ins. (Whitworth standard pattern 0.7979 
in, diameter, 0.50 in. area), and the elongations are very 
good in those up toabout 144% of aluminum; afterward a 
gradual diminution occurs. Thisis brought out graphi- 
cally in Diagram I., and Diagram I. may also be of interest 
as showing the effect of similar percentages of silicon and 
aluminum. Comparing the sample of aluminuni-stee! 
containing 1.6% aluminum and 0.12% carbon with silicon 
steel of 1.60% silicon and 06.19% carbon, the former 
has an advantage in elongation of lk. A_ char- 
acteristic of the aluminum steel is that the 
reduction in area is greater; in this respect it seemsto 
resemble chrome steel. There is, however, considerable 
difference in the tensile strenth of the two alloys, the 
aluminum steel being several tons less. ‘The same remark 
applies to the permanent set point, which in the annealed 
aluminum steels is fairly low. One difference clearly 
brought out is that the tensile strength of ironis not in- 
creased so much by an addition of aluminum as of silicon. 
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TABLE II.—BENDING TEsTs OF CasT AND FORGED ALUMINUM STEEL. 











ee ee ee | alt. <4 Size of bar, 4” x 11-16" x 1%”. 


Diagram I Size of bar, 6” « 1’ 


Unannealed. 


ee | 
——$———$—— 


>, Annealed. 


Forged. 





Unannealed. Annealed. 


SOs ncens ceones ; me 79° broken. Bent double. Bent double. Bent double. 
CRs eos BC ease eae 38 Bent double. Bent double. Bent double. Bent double 
Ty § Seer -61 174° unbroken. Bent double. Bent double. Bent double. 
eee aricte inch .66 88° broken. Bent double Bent double Sent double. 
GEN So eis eccseasaes 12 59° broken. Bent double Bent double. Bent double. 
1167 Os hie ee os 25h ha 1.16 31° broken. 54° broken. Bent double. Bent double. 
UM cs cinntascehich 1.60 28° broken. 133° broken. Bent double. Bent double. 
SUT aan ccesveu bees 2.20 | Would not bend. 43° broken Bent double. Bent double. 
Sas cad. Ra -sws 2.24 16° broken. 32° broken. Bent double. Bent double. 
liga Rec S OF | 5.60 *Would not bend. *W ould not bend. 15° broken. 16° broken. 
1167 J.. } 9.14 *Would not bend. *Would not bend. Would not forge. Would not forge. 





*Very brittle. 
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In two exception! samples the writer was able to get the 
carbon down to as low a point as 0.10% with aluminum, 
0.25 and 0.96% respectively (these, not forming a part of 
the series, are not included in Diagram 1). The elastic 
limits of the two annealed specimens were respectively 13 
and 11 tons, breaking loads 23 and 22.5 tons (per square 
inch of original area, very clearly showing the slight in- 
fluence of aluminum both upon the elastic limit and 
breaking load. 

It has been stated that very small percentages of alumi 
num considerably raise the limit of elasticity. It will be 
seen from the table of tests, and specially from the two 
almost carbonless samples just quoted, that this increase 
is slight, if any, as compared with ordinary steel, and also 
that aluminum does not raise the elastic limit so much as 
silicon. Seeing that aluminum is an exceptionaliy soft 
and malleable metal, possessing a tensile strength of 8 to 
10 tons, it is hardly to be expected that this*should have 
been otherwis?, and it is a pity that such incorrect state- 
ments as above mentioned are started without founda 
tion in fact. The elastic limit of samples should always 
be determined on annealed specimens, as by cold forging 
or rolling the elastic limit of even mild steel can be read- 
ily raised several tons per square inch; and it would 
hardly be correct to call this the normal permanent set 
of the sample under examination. Aluminum and silicon 
therefore stiffen iron but little, whilst carbon, chromium, 
tungsten, manganese and nickel clearly increase rigidity ; 
and this from their nature and hardness might be ex- 
pected. 


TaBLE III.—COMPRESSION TESTS OF UNANNEALED 
ALUMINUM STEEL. 


Total Load 100 tons per sq. in, 


Length Diameter 
fore before Reduction Diameter 
bein ae in after 
Al. tested. tes 


b length. —— 

Inch. Inch. % neh. 

15 9970 7970 51.00 1.2771 
66 1.0025 -7965 49.077 1.1735 
1.16 9935 .7960 47.22 1.1324 
1.60 1.000 -7972 48.10 1.1448 
2.24 1.0011 7 45.40 1.1145 
5.6 -9992 . 7066 36.57 1.0378 


Compression’ Tests.—Several samples were each sub 
jected to a compression stress of 100 tons per sq. in. Table 
II1. gives the full details. It will be noticed that whilst 
the specimen containing 0.15% Al shortened 51% in length 
under the above-named stress, that containing 5.60 Al 
shortened 36%. Thus even the soft metal aluminum has 
to some, though very slight, extent stiffened the metal. 

Hardness.—As might be expected from the soft nature 
of the metal aluminum, its addition to iron does not 
confer appreciable hardness when in either the furged or 
cast state. In this respect also it resembles silicon steel. 
The forged material containing 5% is very soft, easily 
drilled or filed. 

The action of aluminum may therefore be classed along 
with that of silicon, sulphur, phosphorus, arsenic and 
copper, as giving no increase of hardness to iron, in con- 
tradistinction to carbon, manganese, chromium, tungsten 
and nickel. Water-quenching upon either forged or cast 
aluminum steel (in which carbon is practically absent, 
seems to produce no effect, the samples when dipped at 
even a welding heat being almost unchanged. It has been 
stated that the influence of aluminum on high carbon or 
tool steel is to destroy its hardening action. This is quite 
incorrect; the writer has prepared steel containing 19 
aluminum and 1% of carbon, which hardens sufficiently to 
scratch glass. It isa pity such inaccurate statements are 
circulated. 

Fracture.--Aluminum causes the tough percentages 
both in the cast and forged material to break with dark 
fibrous fracture, similar to wrought iron of good quality, 
only much darker in color. This appearance in some of 
the specimens is very curious, as small patches of bright, 
fine crystals are to be seen surrounded by a remainder of 
black and dark fibrous material. 

In several of the tested tensile specimens a rough and 
ribved surface is noticed, proving looseness of texture. 

Weldahility.Samples B (0.61¢ Al), D (0.72% Al), and C 
(2.20% Al) of Table II. were tested for welding, but un- 
successfully. It would be interesting to try electric 
welding. 


The writer has always found that these special steels, 
or alloys, such as silicon, manganese or chromium steel}, 
have slight, if any, welding properties. 

A pplication,—-Speaking generally of the application of 
aluminum to the manufacture of iron and steel, the usual 
amount stated to be requisite for producing good results 
is about 0.10¢; but in many cases, as already pointed out, 
this would be too little. Supposing, however, that an 
average percentage of 0.10+ or 0.15. was necessary, and 
assuming the aluminum to be sold at 8s, per Ib., the ex 
pense of such addition would mean an extra cost of 18s. 
and 27s. per ton, respectively; where as if as much as even 
0.50% of silicon is required to do the same work, it does not 
cost more than 4s 6d. perton. Ona large output of steel 
castings this means a serious difference, and in the above 
nothing is credited to the latter method by the gain of 
adding so much ferro alloy, which afterwards counts as 
steel. 

In making these statements, the writer in no way wishes 
to disparage the efforts of those who have devoted so 
much time and attention to the production of aluminum. 
Let it be rather an inducement to produce the metal more 
cheaply. If aluminum can eventually be brought to com- 
pete in price with existing alloys, there is a probability of 
something being done in introducing its use on a larger 
scale. Aluminum may find a use for certain special pur. 
poses, such as in higher carbon steel, where silicon does 
not seem to act so powerfully in producing soundness as 
in the case of milder steel with carbon 0.50% and under. 

Therefore, whilst for some special purposes aluminum 
may be employed in the manufacture of iron, at any rate 
with our present knowledge of its properties this use 
cannot be large, especially when taking into consideration 
the fact of its comparatively high price. Its special ad- 
vantage seems to the writer to be that it combines in it- 
self the advantages of both silicon and manganese; but 
so long as alloys containing these metals are so cheap and 
aluminum dear, its extensive use seems hard ly probable. 

{It will be observed that Mr. HATFIELD’s interesting 
investigations did not extend to the question of rendering 
iron and steel incorrosive by a percentage of aluminum, 
which is one of its most promising fields for usefulness. 
Ep. ENG. Nrews.] 


Length of dam 
between flow Capacity in ga! 


Location. lines., ft. lons. 
Quaker Bridge............ 1,402 34,000,000,000 
CI kc tkede> cnds nee 1,736 30,000,000,000 
No. 2, Masonry. ... — 995 16,000,000, 000 
No. 2, Earth and mason- 
ry as recommended. . 995 16,000,000,000 


*Approximated 


The Quaker Bridge Dam. 


At this week's meeting of the Construction Com- 
mittee of the new Croton Aqueduct Commission 
Chief Engineer A. FTELEy handed in his report upon 
the question of building the Quaker Bridge dam, 
in accordance with the instructions of the Commis. 
sion to fully investigate this question. 


Mr. FTELeEy has greatly extended his investiga’ 
tions into the underlying strata by means of dia 
mond-drill borings, and finds as a general result 
that the rock under the valley forms an excessive 
trough, the bottom of which lies 60 to 100 ft. below 
the bed of the river. This trough is filled with drift 
material generally composed of hard-pan, boulders 
and, at places, of peculiarly hariened sand. The 
river bed is mostly in this drift, sometimes over the 
deepest part of the rock depression, sometimes on 
the sides. 

At a point showing remarkably favorable surface 
indications fora dam, he found that boring developed 
important layers of very soft material underlying 
the superincumbent rock at such a depth as to put 
out of the question the advisability of there building 
a very high dam. In making these investigations 176 
holes were bored aggregating 14,005 feet in length. 


As aresult of the examination Mr. FreLey calls 
attention to three possible sites for the dam 

No. lL. At the Quaker Bridge site. 

No. 2. At “Cornell's,” 1'y miles above Quaker 
Bridge. 

No, 3. A site a little less than one mile below 
Croton Dam. as 

The Cornell site presents several favorable fea 
tures. At that point the width of the valley at 
bigh water line is 1,736 ft., the greatest depth at 
which the rock is found is 23 ft., nearly 40 ft. higher 
than at Quaker Bridge; the earth excavation neces- 
sary at that point is larger, but it would take place 
at such a distance from the river as not to be in the 
way of the greatest freshets. A portion of the sur 
face on the south side is favorably situated for the 
construction of a partial earth embankment, and 
the overflow could conveniently take place over a 
spillway of great length, built in an almost parallel 
direction with the contours of the valley on the 
northern bank of the river, the surplus water thus 
flowing in a channel witha gradual slope from its 
highest point to the river bed. 

The water shed at that point is only 1', sq. miles 
less than it is above Quaker Bridge. The storage 
would be practically the same; the dam would not 
be as handsome a structure, but it would cost less. 
and its total height would be 40 ft. less at the deep 
est point; the conditions as to the imperviousness 
of the side hills would, to all appearances, be 
superior. On the whole, if it were found advisable 
to build the originally proposed high dam at Quaker 
Bridge or in its vicinity, the merits of Cornell's site 
should be carefully considered before deciding on a 
tinal location. 

In these two cases it is thought that, owing to the 
great height of the proposed structure, an all- 
masonry section should be mostly used; earth banks 
with a masonry core have been used successfully for 
lesser heights, and, if built tothe heizht necessary 
in the cases now under consideration, might be found 
equally reliable; but, in view of the importance of 
the interests involved, it is believed that this is not 
the place for trying an experiment of such character 
and magnitude. 

On the third site an earth embankment would 
be justified by practice, although an all-masonry 
section could, if desired, be adopted. At that point 
the width of the vailey between flow-lines is 1,000 ft., 
and the extreme height of the crest above the river 
would be 100 ft. 

The accompanying table, showing the principal 
features of the structure and the estimated cost in 
each case, is given for the better understanding of 
the following remarks: 


——— Estimated cost. — 
Dam Railroads and bridges Muscoot dams as 
proper. and clearing. previously es 
timated. 


$4,087,000 $1,075,000 300,000 
3,650,000 1,075,000 300,006 
2,450,000 910,000 300,000 
1,750,000 910,000 400.000 


Mr. FTELEY then generally considers the condi- 
tions of the Croton water shed and the facts which 
render the construction of a dam and the main 
stream a matter of necessity. He divides the water 
shed into two parts, one containing all the partial 
sheds corresponding to the various reservoirs built 
and building or proposed, and the other covering 
the territory between these reservoirs and the 
Croton Dam. While the latter area will vary with 
the smaller reservoirs built, the map of 1883 shows 
it to be about 115 sq. miles, or one-third of the whole 
Croton water shed. The only means of collecting 
the drainage from this lower territory, outside the 
small reservoirs, is by a new reservoir of large 
capacity on the main stream, the present Croton 
Lake not being of sufficient capacity for this pur- 
pose. 

Not to build such a reservoir is to exclude from 
the source of supply a large portion of the main 
water shed, as is forcibly illustrated by the records 
of storage in dry seasons. For instance, in the mid- 
dle of September of the present year, when the pres 
ent storage basins, owing to the dry weather, had 
been drawn from to the extent of a number of feet 
below the flow line, a copious rain produced a heavy 
overflow of Croton Dam, amounting to over 600,000, - 
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000 galls. per day, while the upper 1eservoirs, during 
a comparatively limited territory, had shown but a 
small increase. It is true that subsequent rains 
filled all the reservoirs after a few days, but had dry 
weather prevailed instead the waste of water over 
Croton Dam would have been keenly felt. 

An additional and very weighty argument in re- 
gard to the location of such a reservoir is that, al- 
though the present Croton Dam has rendered good 
service for half a century, it must be conceded that 
it is not built in such a manner as astructure should 
be, on which depends the very life of New York, and 
it is necessary that it be replaced by a more substan- 
tial one. It may be said also that, inasmuch as the 
important parts of the new aqueduc‘ system are 
now built in view of the construction of a high dam 
on the lower part of the river, the rest of the work 
should be made to conform to the existing features. 

For the reasons given, and in view of the fact that 
the capacities of the Croton water shed must be as 
fully developed as circumstances will warrant, the 
necessity of a larger reservoir built below the pres- 
ent Croton Dam should be sufficiently demonstrated, 
but the site where the dam forming such a reservoir 
should be built has yet to be determined upon by the 
Commission, 

When the present new aqueduct was commenced 
the plan adopted included a new reservoir a short 
distance above Quaker Bridge, with the intention 
of building as time would require a number of 
smaller reservoirs higher up the stream. This plan 
was consistent and endorsed by the highest author- 
ity. But for well known reasons an essential condi- 
tion was omitted, that of commencing the great 
dam simultaneously with the new aqueduct, for the 
erection of the dam alone would probably occupy six 
years’ time. 

The situation is now radically different. Owing 
to the delay in coming toa decision regarding the 
location of the Quaker Bridge Dam, it was evident 
that additional storage for the new aqueduct 
could only be secured in time by the building of 
smaller dams, at East Branch, Bog Brook, Titicus 
River, and more recently the Carmel and Amawalk 
dams. These dams, being much smaller, consumed 
less time in construction. But they will only inter- 
cept the upper parts of the water shed, and the 
necessity for one on the lower part of the main 
stream remains as before explained. Mr. Fre.ery, 
however, questions whether, for a long time at least, 
so large a storage capacity as would be furnished 
by the Quaker Bridge Dam is consistently needed, 
and whether it would not be more advisable to 
build, at a smaller cost, a structure of less magni- 
tude, which would furnish ample storage for the 
next 20 years, and possibly to the whole extent to 
which the supply from the Croton water shed could 
be utilized. He suggests a favorable site for such 
adam one mile below Croton Dam. At this point 
a water-level of the same height as proposed by the 
Quaker Bridge Dam would represent a storage of 
16,000,000,000 galls., with 355.37 sq. miles of water 
shed above it, or 22.4 sq. miles less than at Quaker 
Bridge Dam and 1.8 sq. miles more than at Croton 
Dam. 

Records of the gaugings taken for many years 
show that the amount of water collected in the 
stream at Croton Dam in the year extending from 
February, 1880, to February, 1881, if entirely retained 
for the use of the city, would have furnished a daily 
average of a little less than 250,000,000 galls. In order 
to ascertain the probable results of the system of 
storage, including the reservoir just mentioned at 
site No. 2, Mr. FTELEY caused computations to be 
made of the records of flow day by day during 
the extreme dry year 1880-1881, and applied 
them to the probable management of the stor- 
age, on the supposition that two such extreme dry 
years would follow one another, and that at the 
beginning of the first the reservoirs were in one 
case full, and in another case half full, the amount 
of water collected in and drawn from each reservoir 
being taken in proportion to its individuai drainage 
area to the total area of the water shed. The diagrams 
indicate that, after taking into account the loss by 
evaporation, there would be left at the end of two 
years, just before the spring freshets, an 
amount of storage equivalent in the first case 
to 14,000,000,000 galls., in the second case to 
8,000,000,000 galls. Owing to the well-known 
irregularity of the rainfall over various parts of the 
water shed and in successive years, it is obvious 


that the actual distribution of the flow for two sub- 
sequent dry years would vary from the results just 
presented, but they are sufficient to show that, in 
the instance given, covering two successive dry 
years, a daily supply of 250,000,000 galls. would 
have been maintained, with a surplus equivalent to 
an additional daily quantity of about 40,000,000 in 
one case and 20,000,000 galls. in the other. 

New York now consumes 150,000,000 galls. of water 
daily, an increase of 35,000,000 galls. daily in the last 
two months. But,as Mr. FTELEY points out, the 
present condition is exceptional ahd due in great 
part to the inadequate supply of past years. He be- 
lieves that without undue increase in water waste 
and the construction of all the proposed upper res- 
ervoirs, the water works here described would be 
ample for the next 20 years. Mr. FTELEY shows by 
a table that the accumulated interest on the sum 
saved at the present time by building the smaller 
dam on the lower main stream would be more than 
equal to its cost, and if at the end of 20 years it were 
found advisable to build the larger dam further 
down the valley, it could be erected without in- 
creased cost to the community, with the additional 
and obvious advantage of having two dams instead 
of one to contro! this immense body of water. 

In conclusion, Mr. FTELEY does not recommend 
the building of a high dam either at Quaker Bridge 
or at Cornell’s. He recommends the construction of a 
dam one mile below Croton Dam, built either entirely 
ef masonry, or of earth embankment for a large part 
of its length ; the latter plan is deemed sufficient 
and safe, and would take less time and less money, 
This smaller dam, ascompared with the higher dam 
originally proposed, would drain 6% less water shed 
in area; bet it can be built in 3 or 4 years, instead of 
6; requires 1,600 acres less land ; avoids the con- 
struction of a high and costly bridge at Wire Mill 
Road, over the present Croton Dam, and the con- 
struction of many other new roads and bridges, etc. 

The proposed dam would have a spill-way extend- 
ing 1,000 ft. along the side hill, with a stepped chan- 
nel to the river below. The height of its crest would 
be 197 ft. above tide, with 3 ft. left for movable stop- 
planks. The top of the embankment would be 220 ft. 
elevation, and carry a road with a bridge over the 
spill-way. The total capacity of this reservoir would 
be 16,000 million gailons. Mr. FTELEY says that 
this location for a dam is not mentioned for the first 
time, as he understands it was seriously considered 
at the time of the construction of the present works. 
Chief Engineer Isaac NEWTON, in his report of Feb. 
21, 1883, also refers to the fact that adam could be 
built immediately below the present Croton Dam, 
but did not recommend it, owing to tbe width of 
the valley and absence of rock. With the construc- 
tion of the new Croton Dam, the total storage avail- 
able, including the present reservoirs and those 
under construction, would be over 50 billion gallons; 
or more than 200 days’ supply at 250,000,000 galls, 
daily. 

The Aqueduct Commission accepted the report 


and ordered a public hearing on Oct. 25, before fina) 
action is taken. 


The Mississippi River Commission. 


The Mississippi River Commission held an im- 
portant session in the Army Building, in this city 
beginning on Wednesday, Oct. 1, and continuing for 
four days. The object of the meeting was to allot 
the sum of $3,200,000, appropriated by the River and 
Harbor Bill for the improvement of the Mississippi 
below Cairo. 

The members of the Commission are: Gen. C. B. 
Comstock, Lieut.-Col. CHARLES R. StTER and Major 
O. H. Ernst, of the Corps of Engineers, U.S. Army; 
Prof. H. L. Wuitine, U.S. Coast and Geodetic Sur- 
vey; Messrs. B. M. HARROD and HENRY FLAaD, civil 
engineers, and Judge R.S. TAyLor. The secretary 
is Capt. CHas. F. PowELL. All of them were pres- 
ent. There were also in attendance the officers re- 
porting to the Commission, namely, Captains D. C. 
KINGMAN and S. W. RogssLer, of the Engineer 
Corps, and ARTHUR HuipErR, C.E., representing 
C. McD. TOWNSEND, absent on account of sickness. 

Besides the members and officers of the Commis- 
sion there were present Senators GIBSON and WaAL- 
THALL and Representative CATCHINGS, as well as 
a large number of civil engineers and others repre- 
senting interests affected by the proposed appor- 
tionment. The engineers were: Messrs. A. B. Ricu- 


ARDSON, Chief Engineer of the State Board of Lou- 
isiana; WILLIAM STARLING, Chief Engineer of the 
Lower Mississippi Levee District, and T. G. Das- 
NEY, Chief Engineer of the Upper Mississippi Dis- 
trict. 

The first two days were mainly consumed in hear 
ing the members of Congress and the representatives 
of the levee and harbor interests. The second day’s 
proceedings were signalized by the appearance of a 
strong delegation from the New York Chamber of 
Commerce, who particularly urged the propriety of 
a large allotment for levees. One of the features 
of the day’s proceedings was an address by a colored 
man, ISAIAH MONTGOMERY, who has lacely attracted 
a great deal of notice by a remarkable speech in the 
Mississippi Constitutional Convention, and who had 
previously distinguished himself by an address to 
the Senate Committee on Commerce last May. His 
remarks on the present occasion were so condensed, 
grammatical and thoughtful that may persons were 
incredulous as to their authorship. There is no 
doubt, however, that they were the production, 
solely and exclusively, of MONTGOMERY himself. 
He is a pure negro, but educated and intelligent, 
and is a considerable land owner. He is an ex-slave 
and was the property of JosEPpH E. DAvis, the 
brother of JEFFERSON DAVISs. 

There was the usual routine reading of orders and 
correspondence, after which the military engineers 
in charge of the several districts were heard, with 
their projects for channel improvement and bank 
revetment. On Saturday the doors were closed for 
deliberation, and allotments made, which, how- 
ever, cannot be made public until they have been 
approved by the Secretary of War. 


Legal Decisions of Interest to Engineers. 


Care Required of a Railway Company in Transport- 


ing Passengers.—A railroad company is liable to a pas- 
senger for slight negligence, and is bound to furnish a 
reasonably safe and sufficient track, rolling stock and 
service, so faras can be provided by the utmost human 
shill, diligence and foresight, which is such skill, diligence 
and foresight as is exercised by a very cautious person; 
but it does not insure the safety of its passengers. (Fur- 


nish v. Missouri Pac. Ry. Co., Supreme Court of Missouri, 
13S. W. Rep., 1,044.) 


Using City Dump Ground so as to Create a Nuisance. 


—A citizen of a city built a house near the city dump 
ground and brought suit against the city to recover dam- 
ages for maintaining the a in such a manner 
that it became a nuisance, ecan recover, as a muni- 
cipal corporation is liable for damages sustained by one of 
its citizens by allowing such a ground to become a 
nuisance. —“* of Sherman v. Laugham, Supreme Court 
of Texas, 13 S. W, Rep., 1,042.) 


Assault of Passenyer by Sleeping-Car Porter.—A 


sleeping-car company is liable for injuries received by one 
of its passenger from an assault by the porter placed by 
the company in charge of one of its cars, and the pas- 
senger may recover from the company a fair pecuniary 
compensation for all injuries temporary or permanent, 
directly caused to him in his person, health and strength, 
including compensation for the pain and suffering, mental 
and physical, which has been or may thereafter be caused 
by such assault. (Campbell v. Pullman Palace Car Co.. 
Circuit Court of the United States, Northern District of 
Iowa, 42 Fed. Rep., 484.) 


THE HEGEMAN-OLIPHANT FILTER Co. recently 
filed articles of incorporation for the purpose of 
manufacturing filters and similar water-works sup- 
lies. The capital stock has been fixed at $500,000. 
The incorporators are CHAUNCEY M. DreprEw, M. 
OLIPHANT, M. M. Moore, R. Hay and R. B. SrEy- 


MoUR. The offices will be in Jersey City and New 
York. 


THE CONTINUATION of our abstract of U.S. Con- 
sul SHERMAN’Ss paper on the Municipal Engineering 


of Liverpool is unavoidably postponed until our 
next issue. 


Mr. St. Exias, in Alaska, is shorn of 5,000 ft. of its 
alleged height of 19,500 ft. by Prof. Russet, of the 
U. S. Geographical Survey. A survey has been made 
with the above result. But during this survey there 
was discovered what is claimed to be the largest 
glacier in the world, moving at the rate of 15 ft. per 
day. It was also found that there wasa great range 
of mountains behind the St. Elias range, with sev- 
eral peaks averaging 12,000 ft. in height and cover- 
ing more base area than does St. Elias. The fact is 
proven beyond doubt that Mt. St. Elias lies well 
within American territory in 60° 21’ north latitude 
and 141° west longitude. 

é 

A REFRIGERATING PLANT, equal in capacity to 
the melting of 800 tons of ice daily, is now being 
built by the Fred. W. Wolf Co., of Chicago, for the 
George F., Swift Co., at the Stock Yards. Two 500 
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HP. Corliss engines will operate it, and the plant 
will be used for keeping the enormous storage 
rooms of the company at a proper temperature. 
The machines are of the Linde patent introduced in 
this country in 1883. This particular plant is claimed 
to be the largest in the world. 


THE LIGNITE OF THE NORTHWEST TERRITORY, 
which underlies in immense deposits this timberless 
country, is to be utilized for heating and manufac- 
turing purposes by a device now to be introduced by 
a company organized by Mr. WM. F. PHELPs, Secre- 
tary of the St. Paul Industrial Union. It is claimed 
that the difficulties inherent in its large percentage 
of contained moisture and lack of density are suc- 
cessfully overcome and that its advantages as a 
cheap heat producer can be fully utilized. 


THE APPROPRIATION FOR PUBLIC LAND SUR- 
vEYs has been allotted by Secretary NOBLE for the 
year ending June 30, 1891. The amount allotted to 
North western states is as foliows: 


States. Amount. 
6 od cated i aas sccchaee ccecennep ane $40,000 
South DAMOGR.... 22. ....050.. $3 decade wees ee 
BN cind ‘o6 066s écs codvedscssas ppebeaas seevennuc 20,000 
Ds tock eveduetewseuss wae corse cccvecece OOD 
Pic eskccxccceseses 606 wa a ane Fuae OGRA . 75,000 
Oregon...... ce Sioek coves ones ease oe ; oi eetscusw Ee 
WII, 6 iden <cconcabiincess bth Sa wwane cities 85,000 


We aa cin cecedecwencses sess ae ira aad de .... 20,000 

The reserve fund for contingencies is $27,000, an 
increase of $2,000 over last year. The sum of $40,000 
is allotted for examination of surveys. The total 
thus appropriated is $425,000. Last year the appro- 
priation was $185,000. 

NICKEL-STEEL is not as new a compound for naval 
and military purposes as is generally supposed, 
though the plate lately tested at Annapolis was the 
first made at Le Creusot for public trial and the 
largest. Mr. HALL, of Sheffield, stated at the 1888 
meeting of the Iron and Steel Institute that he had 
been experimenting with this alloy for some years, 
but only in 1887 obtained satisfactory results. He 
had obtained a tensile strength of 90 to 97 tons per 
sq. in., and an elongation of 8 to 7%, the percentage 
of nickel not stated. Mr. HALL also made very suc- 
cessful trials of a nickel-steel gun-barrel for small 
arms. 


THE DESERT OF GoBI, in Central Asia, is to be 
explored by an expedition sent out by the Russian 
Government. The desert is 1,200 miles long by 500 
to 700 miles wide and comprises the greater part of 
Mongolian and Chinese Turkestan. 


CONSTRUCTION NEWS. 
RAILWAYS. 
EAST OF CHICAGO. -Existing Roads. 

Manistee & Grand Rapids,—A correspondeut writes 
us that 73% miles of track have been laid on this Michi- 
gan railway. The total projected length of the line is 110 
miles, and of this 26354 miles have been located and 144 
miles have been graded. Tracklaying is now stopped on 
account of difficulties in securing right of way, but will 
be resumed, it is expected, ina few days. E. W. Muen- 
scher, of Manistee, Mich., is chief engineer. 

Wabash,—A meeting of the stockholders will be held 
Nov. 25 to consider the question of building aline from 
Montpelier, O., to Hammond, Ind., and of issuing $3,500,- 
000 for that purpose. 

Wheeling & Lake Erie.—Tracklaying will soon begin 
on the Martin’s Ferry extension of this road. 

Western Maryland.—President Hood is engaged in 
securing the right of way for the Potomac Valley R. R., 
projected to run from Williamsport, Md., to Cherry Run, 
W. Va., 14 miles. 

Louisville, New Albany & Chicago,—This company 
has filed a mortgage for $12,800,000, given to the Central 
Trust Co., of New York City. The proceeds are to be used 
in paying outstanding loans against the company amount- 
ing to $10,000, 000, and in improving the condition of the 
roadbed, equipment and buildings. 

Philadelphia & Reading.—Construction on the line 
from Harrisburg to Bowmansdale, Pa., is making good 
progress. It is expected that all the masonry work on 
the piers crossing the Pennsylvania R. R. and the canal on 
the east bank of the river, and those crossing the Susque- 
hanna River will be completed by Oct. 15. The super- 
structure over the railway and canal has been completed 
to Second St., in Harrisburg, and work is now in progress 
on the viaduct from that point to the east bank of tne 
river. As soon as this is finished work will begin on the 
river spans. 

Pennsylvania, Lehigh & Eastern,—At a recent 
meeting of the directors it was decided to begin construc- 


tion at once. The road is projected to run from Port 
Jervis, N. Y.,to Tomhickon, Pa. Joseph Pool, of New 
York City, is President. 

Lancaster & Hamden.—lIt is stated that the money 
necessary to complete the lines from Hadley Junction to 
Wellston, O., has been secured, and that work will be 
rapidly pushed on construction. The route is through a 
fine coal region. 

New York, Lake Erie & Western,—A press dispatch 
Says: 

The N. Y., L. E. & W. R. R is about to build a branch 
road from Crawford, on the New Jersey Central, throvgh 
the Rahway river valley to Milltown, and thence south to 
Maplewood and South Orange, from which point it will 
parallel the Lackawanna, skirting the eastern slope of the 
Orange mountains, and connecting with the Watchung 
road at Main street station, Orange. The new line will 
then follow the Watchung to its terminus at Forest Hill, 
and run thence direct to Avondale. The scheme includes 
the completion of a double-track connection to the main 
line of the Erie at the west end of Bergen tunnel, and will 
secure to the Baltimore & Ohio and the Lehigh Valley 
roads a route for their New England freight, by which 
they may avoid the delay and expense of the New York 
transfer. 


Rome, Watertown & Ogdensburg.—This company 
will build a branch from: Woodard Station to South Bay, 
on Oneida Lake, a distance of 54% miles, on condition that 
the people along the route grant the right of way and the 
necessary frontage on the lake. 

Canadian Pacific.—\t is rumored that this company 
has under consideration the construction of a branch from 
Newport, Vt., to South Hardwick, and thence to Marsh, 
tield, Vt. 

Projects and Surveys 

Cleveland, Wooster & Muskingum Valley.—Char. 
tered in Ohio to build a railway from Woos*er to Lodi, O. 
Among the incorporators are Henry M. Keim, M. R. 
Dickey and W. F. Carr. 

Fort Wayne, Terre Haute & Southwestern .—\ncor- 
porated in Illinois to build a railway from Fort Wayne to 
Terre Haute, Ind., and thence across the State of 
Illinois, 

Chambersburg & Gettysburg.—Chartered in Pennsy] 
vania to build a railway from the Mount Alta R. R. to the 
Wolf Hill ore mines, 


Barre.—Surveys have been completed for a railway 
from East Barre to quarries. 

Toronto, Hamilton & Bujfalo.— There is a prospect 
that work will soon commence on this Canadian road. 
E. B. Wingate, Hamilton, Ont., Chief Engineer. 

Bridgeton & Carbon,—A company has been chartered 
to build a railway from Bridgeton to Carbon, Ind., 10 
miles. J.J. Safely, of Brazil, Ind., is interested. 

Niagara Falls & Lewiston,—Chartered in New York 
to build a railway from Lewiston to Niagara Falls, N. Y., 
a distance of 7 miles. Frank M. Brinker, Buffalo, N. Y., 
William Jores, Pittsburg. 

SOUTHERN, Existing Roads. 

Carolina, Knoxville & Western,—The contract for 
completing this road from Augusta, Ga., to Knoxville, 
Tenn., has been let to a construction company. It is 
stated that work will begin in about two months, and the 
road pushed to completion as rapidly as possible. Jas. U. 
Jackson, of Augusta, is President of the construction 
company. 

Louisville & Nashville.—The grading has been nearly 
completed on the line from Gurnee to Bessemer, Ala., and 
tracklaying is now in progress. 

Chattanooga Southern,—Work is making good prog- 
gress on the division between Chattanooga, Tenn., and 
Gadsden, Ala. It is stated that the company will pur- 
chase the franchises of the Gadsden, Shelby & Mont- 
gomery R.R., projected from Gadsden to Montgomery, 
Ala., and will build at once to Montgomery. 

Newborn & Social Circle.—Grading is reported in 
rapid progress on the proposed railway from Newborn to 
Social Circle, Ga. 

Huntington & Big Sandy.—The contract for grading 
this road from Huntington to Ceredo, W. Va., is reported 
let, the work to be completed before Christmas, 

East Tennessee, Virginia & Georgia.—The surveys 
for the branch of the Memphis & Charleston R. R. from 
Tracy to Owens, Tenn., has been completed, The distance 
is 14 miles. From Dunlap to Pikeville construction is in 
progress, 6 miles of track being already laid. 

Roanoke & Salem Dummy.—This road is now com- 
pleted from Roanoke, Va., to Mason's Creek. Construc 
tion is in progress on the bridge across the creek, and as 
soon as this is completed track will be laid on the remainde: 
of the line. The total length of the road will be 74% miles. 

Norfolk & Western,—It is rumored that this company 
will build a branch from Berryvilleto Round Hill, Va., 
connecting the Shenandoah Valley R. KR. with the Rich- 
mond & Danville R. R. 

Birmingham & Atlantic.—This recently organized 
company has purchased the Talladega & Coosa Valley R. 
R., running from Pell City to Talladega, Ala., 25 miles. 

Charleston, Sumter & Northern.—About 4 miles of 
track from Bennettsville, 8. C., south have been laid. 

Richmond & Tidewater Coal & R. R. Co.—A cor- 
respondent writes as follows: 


This road is projected torun from a point on the Rich- 
mond & Danviile t. R., near Coalfield Station, to Toma- 
hawk Crurch, Va., a distance of 5 miles, for the present. 
It will ultimately be extended to Bermuda Hundred, a 


distance of 30 miles. The work is about average. The 
srincipal business will be in coal and lumber. S. P. Clay 
Q Bro., of Richmond, Va., have the contract, the work to 
be completed by Dec. 1 *. G, Gabany, of Midlothian, 
Va., is Chief Engineer. 

Genesis & Obed River.—Capt. Lina Beecher, of Cross 
ville, Tenn., President, writes as follows: 


The surveys have been completed and construction is 
now in progress on the Crossville Branch of this road, 
which is projected to run from Johnson's Stand to Cross 
ville, a distance of 1844 miles. The route is along the “ di 
vide” of the Cumberland plateau and passes through rich 
timber and minerallands. All of the right of way has 
been received and Cumberland Co. has released the com 
pany from taxes for 20 years. G. W. Youngs, of Cross 
ville, has the contract. About 40menand 10 teams are 
now at work, and 3 miles of the grading are completed 
N.C. Massie is Chief Engineer, with headquarters at 
Crossville 


Montgomery, Tuscaloosa & Memphis.—E. M. Craig. 
Chief Engineer, of Montgomery, Ala., writes as follows 

The Montgomery, Tuscaloosa & Memphis R. R. is pro 
jected to run from Montgomery, Ala., via Prattville, 
Maplesville, Cartersville and Tuscaloosa, Ala., to Artesia 
Miss., a distance of about 257 miles. On the section from 
Montgomery to Tuscaloosa, 107 miles, 50 miles of the grad 
ing have been completed, and work on the remaining 
57 miles is well under way, 200 teams and a large force of 
men now being at work. The earthwork averages about 
30,000 cu. yds. per mile; maximum grade 1.25*%, and maxi 
mum curve 6°. There are bridges across the Aiabama, 
Cahaba and Black Warrior rivers, 800 ft., 200 ft., and 525 
ft. respectively. The surveys for the section from Tuseca 
loosa to Artesia will be commenced this fall. The princi 
pal business of the road will be the through western 
traffic and the transportation of cotton, lumber, naval 
stores and minerals. Tracklaying is expected to com 
mence about Nov.1l. The work isin charge of the Chief 
Engineer. 

Louisville Southern.—The Richmond, Nicholasville, 
Irvine & Beattyville R. R. has been opened for traffic to 
Richmond, Ky. Tracklayingis now in progress betwee, 
Richmond and Beattyville, Ky. 

Middle & East Tennessee._The grading is nears 
completed on the line from the Chesapeake & Nashville 
R. R. to Hartsville, Tenn., and tracklaying will soon 
begin. 

Escambia.—A press dispatch says: 

A new railway, to be known as the Escambia Ry., will 
soon be put in operation from Sul'ivan Station, on the 
Mobile & Montgomery Division of the Louisville & Nash 
ville R. R., to Monroevilie, Ala. This road will be 40 miles 
in length, and 17 miles are already completed. The re 
mainder will be pushed througk at once. At a meeting 
held recently at Sullivan the following officers were 
elected: M. H. Sullivan, President; J. Black, Vice 
President; W. A. 8S. Wheeler, General Manager: 8. R. 
Sandford, Superintendent; J. J. Sullivan, Secretary and 
Treasurer. The surveys have been made, and the officers 
say ‘that the road will be pu* through to Monroeville at 
once. 


Tennessee Central,—A press dispatch says. 


J.A. Glasgow, Secretary of the Tennessee Central R. R., 
has written to the committee appointed by the citizens of 
Milan and Trenton that the road will surely be pushed 
through this winter. ‘The road extends from Trenton, 
Tenn., to Milan. Tenn., thence to Huntsville, Ala. 


Projects and Surveys. 

Montgomery, Pensacola & Mobile.—Chartered in 
Alabama to build a railway from Luverne, Ala., south- 
west through Alabama to a connection with Mobile, Ala., 
and Pensacola, Fla. The enterprise is supposed to be 
backed by the Plant Railway System. The officers are: 
John C. Woolfolk, President; E. B. Joseph, Vice-Presi 
dent; W.C. Black, Secretary and Treasurer, 

Bluesield & Princeton,—Incorporated in West Virginia 
to build a railway from Bluefield, W. Va., to Princeton, 
W.Va. Among the incorporators are: David E. John- 
ston and Isaiah Bee. The principal offices will be at Blue 
field. 

Thomasville & Southern.—An application will be 
made for a charte: to build a railway from Thomasville, 
Ga., south toa point on the Florida State line, where it 
will connect with a railway running north from Talla 
hassee, Fla. Among the incorporators are: R, L. Ben- 
nett, J. 8S. Montgomery and W. E. Davies. 

Blue Ridge Construction Co,.—Chartered in Georgia 
with a capital stock of $500,009 to build railways. The in 
corporators are: John C. Short, New York City: Wm 
Bailey, St. Louis, Mo.; Jno. W. Jackson and Wm. E 
Jackson, of Augusta, Ga. 

Spartanburg, Glendale & Clifton.—A charter will 
ve applied for for the construction of a railway about 10 
miles long in South Carolina. 

Ohatchie Valley.—This company has been chartered 
in Alabama to build a railway from Laney to Piedmont, 
Ala. The officers are: John C. Laney, President; Felix FE. 
Jackson, Secretary, and Jas. E. Lane, Treasurer. 

Blacksburg & New River.—This company has com- 
pleted its organization by the election of the following offi 
eers: J. E. Christian, Roanoke, Va, President: W. E. 
Hubbert, Blacksburg, Va., Vice-President, and W. N. 
Graham, Secretary. The preliminary survey will be made 
soon. 

Cumberland Gap & Mississippi Valley.—At a re- 
cent meeting of the directors it was voted to commence 
the surveys for this road at once. The road is to run from 
Columbus, Ky., to Cumberland Gap, Tenn. 


NORTHWEST.-Existing Roads. 


Black Hilla & Fort Pierre.—A correspondent writes 
as follows: 


This railway was originally projected as a lumber d 
by the owners of the Homestake mines, I]t runs from 
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Lead City to Piedmont, 8. Dak., a distance of 38 miles. 
Of this 15 miles have been completed this year. The road 
is 3 ft. gauge, and runs through a mountainous region; 
maximum grade 4%, and maximum curve 36°. The prin- 
cipal business will be in supplies forthe mines along the 
route and the general traffic to Lead City. 1, J. Greer is 
General Manager, and Richard Blackstone is Chief Engi- 
neer and Superintendent. 


Duluth & Winnepeg.—This company asks the citizens 
of Duluth, Minn., to subscribe for $500,000 of stock in aid 
of the road. 

Chicago, Rock Istand & Pacijic, The grading on 
the line from Lincoln to Omaha, Neb., is nearly com- 
pleted, and track laying will commence soon. 

Milwaukee, Menominee Falls & Western.—An ex- 
tension of this road from Sussex to North Lake, Wis., is 
projected and the preliminary surveys have already been 
made, The extension is 8 miles long and passes through a 
tine farming country and into the Waukesha County lake 
region, There will be one heavy cut and one pile bndge; 
maximum curve 4°, W. Powrie, Templeton, Wis., Chief 
Engincer. 

Minneapolis, St, Paul & Sault Ste, Marie.—Geo. 
Parker, a contractor, is advertising for 500 men and teams 
to work on an extension of this road from Hankinson, N. 
Dak., northwest. The line as surveyed runs from Hankin- 
son northwest through Ransom, La Moure, Barnes and 
Stutsman counties and follows the Jim River Valley north. 

Projects and Surveys. 

Little Falls & Southern,—Chartered in Minnesota to 
build a railway from Little Falls south to the State line. 
Among the incorporators are: W. H. 8S. Wright, Chas. 3. 
Bunker and W. D. Cornish, all of St, Paul, Minn. 

Red Lake Falls & Western,—Surveys will commence 
at once on the line from Red Lake Falls, Minn., to St. 
Thomas, N. Dak. Assoon as this section is completed the 
engineers will locate the line from Red Lake Falls to Du- 
luth, Minn. 

SOUTHWEST. Existing Roads. 

Lampasas, Burnet & Southwestern,—The contract 
for constructing this road from Llano to Waco, Tex., is 
reported let. 

Projects and Surveys. 

San Angelo, Abilene, Henrietta & Red River, 
This is the name of the company which proposes to build 
a railway from San Angelo to Abilene, Tex. M. Robert 
sun, of San Angelo, Tex., is interested. 

Taylor, Georgetown & Western,— At a meeting of the 
citizens recently held it was decided to build a railway 
from Taylor, Tex., to a connection with the Austin & 
Northwestern R. R. Application will be made for a 
charter at once. The officers are: A. V. Doak, Taylor, 
Presideat, and G. W, Glasscock, Georgetown, Tex., Vice- 
President. 

ROCKY MT. AND PACIFIC.—Existing Roads. 

Great Northern,—About 25 miles of the extension of 
this road from Fort Assinaboine, Mont., west, have been 
completed and construction is making satisfactory pro- 
gress. The construction force is to be increased and it is 
expected to have the line completed to the summit of the 
mountains before cold weather commences. The grading 
is well advanced on the entire section. Considerable diffi- 
culty is found in obtaining a satisfactory route through 
the Cascade Mountains. Several lines have been surveyed, 
but they all necessitate the construction of tunnels, vary- 
)ng from one to three miles in length.—Work is satisfac- 
torily progressing on the Fairhaven & Southern R. R. On 
the line from Fairhaven, Wash., south, grading and track- 
laying are being pushed. From Fairhaven, north, 10 miles 
of track have been laid, and itis expected to have the 
jine completed to Blaine, Wash., by Nov, 1.——Shepard, 
Siems & Co., the contractors, have advertised to sublet 
contracts for scraper work on the line in Montana. The 
work will continue for two or more years. Address Na- 
tional German Bank Building, St. Paul. Minn. 

Union Pacific.—Chief Engineer V. G. Bogue is quoted 
as Saying: 

“ The Union Pacific has made surveys into both North- 
ern and Southern California, but so far as I know exten- 
sions into the State have not been decided upon. If any- 
thing has been done since the surveys were made I am 
ignorant of it. The surveys into Northern California were 
completed some two years agu, but I prefer not to speak 
in detail about them. The surveys into the southern part 
of the State were made not long ago. Three surveys were 
run, all from Pioche, Nev., south. One runs to Homer 
and another to Ludlow, points on the Atlantic & Pacific 
road, The third survey runs to the Southern Pacific road. 
All of these surveys were made to furnish to the directors 
of the company information about the State. Further 
than that I don’t care to speak at the present time. The 
company is building about 555 miles of new roads. One 
piece is an extension from Milford to Pioche, a distance 
of 145 miles, It will be completed by Feb. 1, 1891. An- 
other new road is the line from Portland to Seattle. We 
have 2,000 or 3,000 men at work on it now, and want 2,000 
more very badly. Weare also building a branch of 20 
miles in Oregon, between La Grande and Elgin; also an 
extension in Wyoming to our ‘or & Northern road 
for a distance of 30 miles. It will go as far as Fisher, 
where connection will be made with the Chicago & 
Northwestern. A short extension in Idaho is also bein 


made, and one in New Mexico, through the Maxwell lan 
grant, for a distance of 15 miles, starting from Trinidad.” 

Chicago, Rock Istand & Pacific.—General Manager 
kK, St. John is reported as saying : 

“The Rock Island is now arm an extension 
west of Colorado Springs, and if it should turn out to be 
true that the Atchison has bought our western connec- 
tions into Ogden, which you probably know are the 
Colorado Midland and the Rio Grande Western, that of 
itself would not be a reason for us to make an extension 


to Ogden. We shall make traffic arrangements sufficient 
to answer our purposes. Refusal to give us favorable ar- 
rangement would compel us to protect ourselves in some 
way. The qu:stion of an extension depends upon whether 
or not we get favorable offensive or defensive trafiic 
agreements. Such is the case with all roads terminating 
in Kastern Colorado. Thirty days’ time might be sufficient 
to induce the company to extend, if its western connections 
began to be unreasonable.” 


Astoria & South Coast.—Work is to be resumed at 
once upon the construction of this road. The contracts 
for construction have been let to two Chinese firms, and 
work is to commence at once. Fourteen miles of rails are 
due from Pennsylvania. 

Southern Pacific.—About 15 miles of track have been 
laid on the line from Merced to Oakdale, Cal., 40 miles. 
Grading is completed from Merced north to the Merced 
River, and is in progress between the present end of 
track south to the same point. It is expected to have the 
entire line completed by Dec. 1. 

Pajaro Valley.—This company will extend its line to 
Salinas, Cal., and porsibly to Cerralitos, Cal., next sea- 
son. 

Little Book Clifz?.-W. T. Carpenter, of Grand Junc- 
tion, Colo., President, writes as follows: 


This road is projected to run from Grand Junction to 
k Cliff, Colo., a distance of 11 miles. The grading has 
beey finished and 5 m_les of track laid. Tracklaying is in 
progress on the remaining 6 miles. The 1oute is through 
a Yough country: maximum grade 5%, and matimum 
curve 26°. Its principal business will be in the summer 
tourist travel and stone and coal. The company will offer 
$50,000 of first mortgage 6% bonds for sale Oct. 15. EK. B. 
Sawyer, of Montrose, Colo., is chief engineer. 


‘Port Angeles Central.—Jas. Wickersham, of Tacoma, 
Wash., President, writes as follows: 


This road is projected to run from Port Angeles, Wash., 
south toward the Elwha River, a distance of 85 miles. 
Three and one-half miles have already been graded and 7 
miles surveyed. Work is now stopped on account of 
difficulty in crossing the Port Angeles town site reserva- 
tion. An application will be made to Congress for right- 
of way. Work, it is expected, will be resumed in the 


spring of 1891. j 


Projects and Surveys. 


Denver, Lakewood & Golden,—K. L. Birthoud, of 
Golden, Colo., Chief Engineer, writes as follows: 


The preliminary surveys have been completed for this 
road, which is projected to run from Denver to Golden, 
Colo., 12% miles, and 7; miles of the line are located. 
The work will be generally light; maximum grade 1.9% 
and maximum curve 8°. The principal business will be 
in general merchandise, stores, coal and minerals. Ccn- 
tracts will be let soon and the road completed this season. 


Santa Monica Surf.—Projected to run from Santa 
Monica to Ballona Harbor, Cal. Thos. J. Kush and J. A, 
Stanwood, both of Los Angeles, Cal. 

Jacksonville & Medford,—Final arrangements have; 
been completed for commencing construction of this Ore- 
gon railway. The rails have been ordered and work will 
begin soon. 


CITY TRANSIT. 

Electric Railways.—New plants or extensions are 
proposed at Lynn, Mass., Albany and Batavia, N. Y.; at 
the latter place Mayor Burt is interested; Wilkesbarre, 
Pa.; Baltimore, Md., address Baltimore Sugar Refining 
Co.; Wytheville, Va,; Washington, Ga., address Excelsior 
Mfg. Co.; Duquoin, [lL.; Clarksville, Tenn.; Bay City, 
Mich.; Sturgis, So. Dak.; Denver, Col., by East Colfax 
Electric Ry. 

Andover, Mass.—The petition of the Merrimac Valley 
Horse R. R. for right to construct an electric railway be- 
tween Andover and Lawrence has been granted. 

Worcester, Mass.—A 13 mile standard guage electric 
railway will probably be built from this city to Spencer 
and Leicester. A company with $250,000 capital has been 
formed to carry out the work; Samuel Winslow, of this 
city, can give further information. 

Long Istand City, N. ¥.—The Long Island City & 
Newton R. R. has received permission to exchange 
horses for electricity as a motive power. 


Watertown, N, ¥.—C. W. Hatch,of Boston, anda num- 
ber of Watertown capitalists have formed a company and 
made contracts for the constructlon of an electric street 
railway in this city. The material is now on the way here 
and the road will be in use this winter. Four miles of road 
will be built to begin with. 

Jamestown, N. ¥.—The Street Hailway Co. has re- 
ceived permission to use electricity on all its lines in place 
of horse power. 

Buffalo, N. ¥Y.—The West Side Street Ry. has peti- 
tioned for the right to build and operate an electric rail- 
way on a large number of stre°ts. 

Schenectady, N, Y.—The Edison General Electric Co. 
has purchased the Schenectady Street Ry. The company 
will extend the system and replace the horse cars with 
Edison's new electric motors. 

Paterson, N.J.—The Board of Aldermen has granted 
permission to the Horse Ry. Co. to use electric motors. 

Knoxville, Tenn,—The Elmwood Park Ry haschanged 
its name to the Knoxville Rapid Transit Co., and will 
construct a number of new lines. 

Bristol, Tenn.—The Bristol Street Railway Co, will 
construct 3 miles of new road to be operated by electri- 
city, and desires bids. 

Dayton, Tenn.—The Tennessee Industrial Land Co, 
has authorized W. Englewood to receive bids for the con- 
struction of an electric railway on its property. 


Chattanooga, Tenn,—The Electric Railroad Co. has 
secured permission and will soon commence to erect the 
electric plant for its lines. 

Terre Haute, Ind.—It has been decided to run the 
street lines by electricity. 

Alton, Iil.—The street railways now in this city have 
all been acquired by a new company, the Consolidated 
Electric Ry., which proposes to extend existing lines and 
operate the whole system by electricity. 

Bay City, Mich,—The Bay City St. Ry. has been sold 
to the Union Street Ry. for $100,000, which will introduce 
the electric system on all its lines. 

Detroit, Mich.—The Free Press states that the Detroit 
City Ry. intends to extend some of its lines and introduce 
electricity before the beginning of winter. 

St. Louis, Mo.—A bill has been introduced in the 
House of Delegates authorizing L. J. Howard, G. B. Thom 
son and others to construct a street railway operated by 
steam, horses, electricity or cable. 

Topeka, Kan.—The Topeka City Ry., has received per- 
mission from the City Council to operate its lines by elec 
tricity. 

Beaumont, Tex.—The Beaumont Ice, Light & Refriger 
ating Co., proposes building a 4-mile electric railway. 

Denver, Colo.--The East Colfax Electric Co., has filed 
articles of incorporation for the purpose of building an 
electric railway, costing about $100,000, to the suburbs of 
Montclair, and East Colfax. 

Fargo, N. D.—\t is reported that surveys are being 
made for an electric line to Moorhead, Mim. 


Los Angeles, Cal.—B. O.Carr has received a franchise 
for building and operating an electric railway. 

Horse Railway.—Glastonbury, Conn.—The lines of 
the railway in this town have been surveyed and con- 
struction will soon begin. The Hartford & Wethersfield 
R. R. control the work. 


Dummy Railways ars projected at Bessemer, Ala., by 
W. Berney, R. Jemison and others, and between Ringgold 
and Catoosa, Ga. 

Opelika, Ala,—The Opelika & Auburn Street Rallway 
& Dummy Line Co., has received its franchise from the 
City Council. Surveys are being made for the line and con- 
struction will probably begin as soon as the road is staked 
out. 

Ypsilanti, Mich.—Donovan, Morgan & Co., St. Louis® 
Mo., have a contract for several miles of line on which the 
motive power will be supplied by naphtha engines. 

Medford, Ore.—A contract for a dummy line to Jack- 
sonville, has been signed by J. Numanand S.H Hull on 
behalf of the two towns. 


Elevated Railways.— Boston, Mass.—The estimated 
cost of the elevated lines proposed in this city is $400,000 
per mile. The engineers have endeavored to combine ail 
the good points of the structures in Brooklyn, New York 
and Chicago, and at the same time reduce the cost of the 
work by $100,000 per mile below that of prev.ous lines. 

Cable Railway.— Baltimore, Md,—It is reported that 
the Baltimore Traction Co, will extend its line to Canton. 


New Companies.—Pittsfield. Mass.—Electric Street 
Ry., capital stock, $460,006; directors, J. Tucker, W. Cut 
ting, J. L. Bacon and others. Suffolk Street Ry., Suffolk, 
Va., Lee Britt, Secretary. East St. Louis & Venice (IIl.) 
Street Ry., incorporators, A. Carr, B.Sikking and H. Rob- 
inson. Montclair Railroad Co., Denver, Colo.; capital 
stock, $100,000; incorporators, H. Bohm, C. A. Raymond, 
M. A. Smith and others. Portland & Fairview R. R. 
Portland, Ore.; capital stock, $50,000; incorporators, O. V. 
Monroe, A. W. Lambert, J. D, Hart. 


HIGHWAYS. 


Tampa, Fla,—The Bay Shore Road Co., has been in- 
corporated with acapital stock of $40,000 to build a mac- 
adamized road some 12 miles in length. 

Livingstone, Mont.—It is reported that work will be- 
gin soon on the new roads to the Yellowstone Park. 


BRIDGES, TUNNELS AND CANALS. 


Bridges.— Fall River, Mass.—The plans of the City 
Engineer for a bridge across the tracks of the Old Colony 
R. R. at South Park have been approved, and the bridge 
will be built. It will cost $8,00). 

Hancock, Md,—A bridge across the Potomac River at 
this point will probably be built. 

Howard Co,, Md,—It is proposed te build a bridge 
across the Patapsco River at Orange Grove. 

Charlotte, N. C.—A bridge will be built across the 
tracks of the Charlotte, Columbia & Augusta R. R. 

Augusta, Ga.— Bids are asked for building a bridge 
across the Savannah River. The bridge is to be of steel 
and must be completed by April, 1891. Address Grant 
Wilkins, Engineer, 944 Peachtree St., Atlanta, Ga.—--A 
new bridge will be built across Beaver Dam Creek. 

Dublin Co,,Ga,—A steel bridge will be built acruss 
the Oconee River to cost $15,000. 

Pineville, Ky.-The West Virginia, Pineville & Ten- 
nessee R. R. will build a bridge at thje point to cost $40,- 
000. W. W. Duffield, Chief Engineer, Pineville. 

St. Louis, Mo.— An ordinance has been passed author- 
izing the construction of a stone and cement foot bridge 
across River des Perre. 
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Seattle, Wash,—Bids for constructing a 1,320-ft. trestle 
across Dawamish swamp are asked for. W. R. Forrest, 
County Auditor. 

Tunnels.— Duluth, Minn,—There is talk of construct 
ing a tunnel under the ship canal at this point. 


Canals.—A conditional decree for the sale of the Chesa- 
peake & Ohio Caral has been issued by Judge Alvey. The 
bondholders of 1844 have been granted permission to pay 
off the bonds of 1878 and repair the canal, provided the 
work be completed by May 1, 1891. 


WATER-WORKS. 


NEW ENGLAND. 

Bethel, Me.—The Works of the Bethel Water Co. are 
nearly completed. 

Manchester, N. H.—A report on anew high service 
supply has just been submitted to the Water Commis- 
sioners by Percy M. Blake, Hyde Park, Mass. The report 
considers eight different plans, and gives the estimated 
cost of each, Cost considered, the best plan is to pump 
the high service supply through a 16-in. main to a new 
reservoir, the whole cost being estimated at $85,156. If it 
should seem best tocombine with the high service a pro- 
vision to supply part of the present low service, the same 
reservoir recommended in the other plan could be used 
and additional pumrs be placed at the old station. This 
plan would cost $145,00) or $160,000, according to the new 
pumping capacity and the size of the force main. The 
complete report was published in the Manchester Union 
for Oct. 7. 

Hardwick, Vt.—Ira A. Shattuck has sent the follow 
ing: 

Aiken & Bridgman will build gravity works at an esti- 
mated cost of $10,000. A dam will be built across a brook- 


thus forming a_ reservoir 250 ft. above the village. The 
dam will be built this fall. Population, 500, 


Boston, Mass .—A $250,000 3-year water loan has been 
voted, the money to be used in extending the mains. 

Chicopee, Mass .—There is tak of the city purchasing 
the works of the Chicopee Water Co. 

North Brookfield, Mass.—An act of the Legislature 
in 1889 gave the town the right to build works. It was re- 
ported that the citizens would vote uponthe question 
Oct. 10. 

Meriden, Conn,—The Water Committee has reported 
in favor of obtaining an additional supply from John Hall 
Brook. The plan includes a dam 33 ft. high to the flow 
line which would impound 186 000,000 galls. From this 
reservoir 5,000,000-gall. pumps would force water through 
20,500 ft. of 20-in. pipe to the city, and through a 20-in. 
branch, 1,700 ft. long, to a new distributing reservoir. For 
the latter it is proposed to purchase a reservoir already 
built, and raise its dam 6 ft., giving the water surface an 
elevation of 279 ft. above the railway tracks in Meriden. 
The estimated cost of the project is $200,000, but if the 
new reservoir should be omitted from the plan, and the 
water be pumped tothe old reservoir instead, the cost 
would be but $135,000. The complete. report, which con- 
siders three other plans, was given in the Meriden Re- 
publican for Oct. 7. 

MIDDLE. 

Albany, N. ¥.—The driven well system has proved a 
failure, so far as quantity is concerned. The daily yield 
is but about 4,000,000 galls., while the contract called for 
15,000,000 galls. The water secured is of a good quality. 

Buffalo, N, Y¥.--Permission to lay water mains in 18 
streets and avenues kaa been granted to the Water De- 
partment. 

Fultonville, N. ¥.--The Mohawk Valley Lumber Co. 
will erect a large water tank for fire protection. It wil] 
be placed on a 60-ft. trestle 

Glens Falls, N. Y.—The Galvin Valve & Hydrant Co., 
of Detroit, Mich., has been awarded the contrac« for fur- 
nishing 28 doubie-nozzle fire hydrants, with 4-in. connec- 
tion and 18 valves. 

New York, N. Y.--A. Fteley, Engineer of the new Aque- 
duct Commision, has made a report to the Construction 
Committee on the much discussed Quaker Bridge dam, 
The report is reviewed at length in another column. 

West Troy, N. Y.—Bids for putting in the new water 
supply were received as follows on Oct. 6: 


Charles Brown, of Mohawk, N.Y., $3,730; W. H. Barnes, 
of Troy, N. Y., $4,990. 


Cranford, N,J.—A petition for permission to supply 
the town with water has been made by Wolcott C. Foster, 
of 52 Broadway, New York City. 

Allegheny, Pa.—The lowest bid for the construction of 
all the improvements, as advertised in these columns, was 
made by the Municipal Water Supply Co., the amount 
being $1,720,000. 

Corry, Pa,—A suit has been brought against t he Corry 
Water-Works Co. by its stockholders, asking for the ap- 
pointment of a receiver and an injunction to prevent the 
sale of the works by the company. The plaintiffs claim 
that the works really cost but $60,000, but that bonds to 
the amount of $100,000 have been issued and paid to the 
contractors. The company claims that the works cost 
100,000. 

SOUTHERN. 

Tarborough, N. C.—It is reported that I. N. Cox, of 
Washington, D. C., has offered to purchase and extend 
the works built by the town in 1889. 


Greenrille, 8. C.—The following is from J. W. Ledoux. 
Engineer: 

Construction will be immediately commenced upon a 
gravity system of works. Water will be taken from a 
mountain stream at a point about 7 miles from and 200 ft. 
above the town. A masonry dam 45 ft. high will be built. 
The supply main will be 12 ins. in diameter, and there will 
be 10 miles of distributing pipe. The American Pipe 
Manufacturing Co., of Philadelphia, are the contract 
ors. 


Atlanta, Ga,—Oct 14 the citizens will vote on the issu 
ance of $250,000 4s water bonds for improvements to the 
works. The proposed new works will pump water from 
the Chattahoochee River. A contract for cast-iron pipe 
has been awarded to the Howard-Harrison Iron Co., of 
Bessemer, Ala., at $22.24 per tor, and $2.50 per hundred 
for specials. R.D Wood & Co. have the contract for 
valves, aud all the recent bids for filters were rejected, 
since the filters will not be needed for more than a year. 
The bids for pumping engines were under consideration 
at the time of the latest reports. 

De Land, Fla.--Contracts have been let for three 500-ft 
wells for a water supply 

Montgomery, Ala.—The Capital City Water Co., 
wants $750,000 for its works, while the city offers but 
$250,000. Ifthe city buys the works the price will have 
to be determined by arbitration. 

Opelika, Ala.—The Opelika Water-Works Co. has 
been incorporated by B. K. Collierand N. L. Wright of 
Opelika, and others, with a capital stock of $100,000, most 
of which will be taken by Chattanooga and Philadelphia 
parties. The city has already granted a franchise 

Mount Sterling, Ky.—It is reported that the Mt. 
Sterling Water-Works Co., will build works at an esti 
mated cost of $85,000, 


NORTH CENTRAL. 


Zanesville, O.—We are indebted to R. M. Saup for the 
following: 


The Water Commissioners have recommended import- 
ant extensions to the works, estimated to cost $175,000. 
The question of bonding the city for this purpose and 
amount will be voted upon in November. The proposed 
improvements include the sinking of wells, a new 6,000,- 
000-gall. pump, a 30 > 106-ft. stand-pipe and some 30 and 
12-in. mains. 

Rushrille, Ind,—The bids for the franchise, to be re- 
ceived until Nov. 3, must be based upon the following 
general provisions: 


Water must be secured from wells and pumped directly 
to the mains by two pumps having an aggregate capacity 
of 3,000,000 gails. There must be not less than 8 miles of 
mains within the city limits, none of which shall be under 
6 ins. in diameter. There will be 100 double-nozzled fire 
hydrants. The city reserves the right to purchase at the 
end of 10 years, and at any time thereafter upon giving 6 
months’ notice, W. T. Jackson is Mayor. 


Madison, Ill,--\ site for the water-works has been 
selected by T. C. Johnson and M. E. Flad. 


NORTHWESTERN 


Abilene, Kan,—The representatives of the first mort. 
gage bondholders of the Abilene Water & Electric Light 
Co. have secured the appointment of George A. Rogers as 
receiver. The bondholders propose to expend $55,000 in 
improvements, including a new supply from a spring four 
miles distant. These improvements, it is stated, may be 
prevented by legal proceedings brought by the city. 

Topeka, Kan,.—Two resolutions regarding water-works 
have been introduced in the City Council, one looking 
towards the construction of new water-works by the city 
the other instructing the city attorney to declare the 
water company’s franchise forfeited. 

Hebron, Neb.—Plans and specifications for a $25,000 
system of water-works are being prepared by A. A. Rich- 
ardson, of Lincoln. 

Wayne, Neb.—The following is from Frank Fuller. 
Mayor: 

Contracts will be let about Nov. 1 for works, bonds for 
which have been voted. Water will be pumped from 


wells or a creek to astand-pipe. Estimated cost, 318,00. 
Population, 1,500. 


Sturgis, 8, Dak.—A franchise has been granted allow- 
ing a company to construct water-works, an electric light- 
ing system and a street railway to Fort Mead, the whole 
to cost $200,000, and to be completed not later than July 1, 
1290. 

Cheyenne, Wyo.—Improvements estimated to cost $60,- 
000 are recommended in a report by Elwood Mead, 
State Engineer. The improvements consist of a dam and 
additional galleries at the source of supply, and also at 
Nineteenth St., a stand-pipe and additional mains. The 
first-named dam will be carried below the bed of the 
stream to cut off the underground waste. 


SOUTHWESTERN 


St. Louis, Mo,—The contract for the pumping engine 
has been awarded to the lowest bidder, Henry R. Worth” 
ington, for $299,500. 

Eddy, Tex.—Water-works have been projected. 

Fort Worth, Tex,—The experimental artesian well has 
been tested at a depth of 1,150 ft., and yields at the rate of 
320,000 daily. It will be sunk deeper. 

Galveston, Tex.—Only one bid was received for the 
sinking of the well to increase the water supply, and that 
was unsatisfactory. 

‘Luling, Tex.—The laying of the mains was begun Oct. 
4, and the stand pipe is already under way. 


San Antonio, Tex.—The proposition to issue $2,000,000 
of bonds for the purchase of the San Antonio Water 
Works Co.’s plant was defeated by a vote of the citizens, 
but the total vote cast was only 1,800, 

South Denver, Col.—It is stated that 25 miles of ex 
tensions to the mains are needed, but that the money to 
pay for the same cannot be raised earlier than May 1, 1sol 


PACIFIC 
North Yakima, Wash.—The water-works are nearly 
ready to be put in operation. 
Olympia, Wash,.—The following is from W. W. Curtis 
St. Paul, Minn.. Engineer for the reconstruction of the 
works: 


The Olympia Water-W orks Co. will take its new supply 
from Morley Creek, throuch a wood flume 1,000 ft long 
There will be a new 1,750,000-gall. reservoir and two 
Worthington compound pumps, 3 miles of 12 to 4-in 
cast iron and 5 miles of 8 to 4-in. wood pipe will be laid 
Mathews hydrants and Eddy valves will be used W.F 
Newell is Secretary of the company. 


East Portland, Ore.—The East Side Water Co. has 
contracted for a 3.000,000-gall. Worthington pumping 
engine and two 100-HP. boilers, the whole to cost $11,610 


CANADA. 

Montreal, P. Q.— Proposals will be received until Oct. 
14 for a boiler ofthe locomotive type for the high-level 
pumping station at McTavish St. 

Warkham, Ont.—The following is from M. White: 


The town proposes to let contrac’s within a month for 
works estimated to cost $12,000, The supply will be from 
springs on the hillside, trom which water will be conveyed 
to a 45,009 gall. bosin. From the basin the water wiil be 
pumped through a 6-in. main to an elevated tank 60 ft. in 
height. Population, 1,200 John Galt, East Toronto, is 
Engineer 


IRRIGATION. 


Kansas,.—The Irrigation Land Co., of Topeka and Las 
Animas, Col., has been incorporated with a capital stock 
of $250,000. Among the directors are John R. Mulvane 
and J. R. Burton. 

Arlington, Col.—The Arlington Canal, Reservoir & 
Water Co. has been incorporated with a capital stock of 
$50.000.——The Adobe Creek, Canal & Reservoir Co. has 
been incorporated with a capital stock of $25,000. J. 3S, 
Booker and W. W. Patton are interested in both com- 
panies. 

Boise City, Tda.—W.C. Bradbury & Co., of Denver, 
are constructing a large irrigating ditch near here, which 
has much heavy work, including a large amount of rock 


SEWERACE AND MUNICIPAL. 


Sewers have been ordered in the following cities: Buf 
falo, N. Y., 10, 12 and 15-in. pipe; Troy, N. Y., 27 » 40, and 
37 * S6in. brick; Newark, N. J.; Hartford, Conn.: Pitts 
burg, Pa.; Cincinnati and Columbus, O.; St. Paul, Minn.. 
Albina, Ore. 

Quincy, Mass.—The Committee on Sewerage has re- 
ported in favor of issuing bonds to the amount of $100,(00 
for constructing a complete sewerage system. 

Buffalo, N. Y,—Assessment rolls for brick and pipe 
sewers, costing $22,370, have been filed. 

Rochester, N, Y.—A number of pipe sewers, costing in 
all about $3,400, are proposed. 

Orange, N, J.—The Citizens’ Committee has reported 
favorably on the sewerage system proposed by Carrol Ph- 
Bassett. 

Atlanta, Ga,— An $30,000 sewer has been ordered by 
the Common Council. 

Macon, Ga.—lIt is expected that $200,000 of bonds for 
new sewers will soon be issued. 

Henderson, Ky.—The expenditure of $50,000 for sewers 
in 1891 is under consideration. 

Knoxville, Tenn,.—Nier, Hartford & Mitchell, of Chat- 
tanooga, have been employed to make a report on a sew 
erage system. 


inderson, Ind.—A topographical survey of the city, 


looking toward a sewerage system, has just been com 
pleted. Henry Rawie is City Engineer. 


Aurora, Til.—Plans bave been made by Chester B. 
Davis, of Chicago, ani somewhat modified by I. S$. Dun- 


ning, City Engineer, for sewers in two districts. 
timated cost is $225,000. 


The es 


Marquette, Mich.—Contracts for 2,900 ft. of 12-in. trunk 
and 2,300 ft. 8-in. lateral sewers, 19 manholes and 3 catch 
basins will soon be let. The Sewer Commissioner is Paul 


McKey. 


Muskegon, Mich,.-Plans fora sewerage system have 
John B. 


been made by Geo. 8. Pierson, of Kalamazoo. 
Smalley is Chief Engineer. 


Duluth, Minn.—Sewers costing $5,000 have been 


ordered and assessment rolls for the same are filed. 
West Denver, Colo.—City Engineer McIntyre has com 


pleted specifications for 1644 miles of vitrified pipe sewers 
ranging from 8 to 24 ins. in diameter, 5,353 Y branches of 
various sizes and 284 manholes. The total estimated cost 


is $122,123. 


Salt Lake City, Utah.—Asseasment rolls for lateral 


sewers costing in all $101,000 have been prepared. 


Olympia, Wash.--Plans for a sewerage system are 


being prepared. 


Truro, N. §.—Plans have been made by E. H, Keating, 


of Halifax, and will be voted upon soon. 


Roanoke, Va.—The City Council has appointed a 
special committee to determine the amount of bonds to 
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be issued for surveying, sewerage and street improve- 
ments. 


Paving has been ordered in the following cities: Mal- 
den, Mass., estimated cost, $6,500; Buffalo, N. Y., German 
rock asphalt; Newark, N. J., New Orleans, La., gravel; 
Morgan Park, Lil., macademizing; St, Paul, Minn., grad- 
ing and cedar block paving; Denver, Colo., gravel roads; 
ios Angeles, Cal., asphalt. 

Buffalo, N. Y.—The Buffalo Paving Co. has secured a 

small contract for bituminous asphalt pavement at $2.80 
per 6q. yd. Assessment rolls of lst quality Medina pave- 
ment costing $5,200 have been filed. 
York City.—The Public Works Department has 
recommended granite block pavement on concrete foun- 
dation, and asphalt on the present stone pavement on sev- 
eral streets. The Public Parks Department has recom- 
mended for the following year: $236,600 fur asphalt walks, 
$151,300 for street work. 

fibany, N. Y.—-Asphalt pavement costing $28,875 and 
granite pavement costing $43,930 have been ordered. 

Pennsylvania, Pa,—The Director of Public Works has 
been authorized to contract for considerable granite, 
brick and sheet asphalt paving. 

imericus, Ga,—The City Council has passed am or- 
dinance providing for paving and sidewalks ona large 
number of streets. 

St. Louis, Mo,—The Board of Public Works bas ordered 
grading, curbing, guttering and Telford paving on several 
streets. 

South Omaha, Neb.—The City Council now has under 
consideration Colorado sandstone and cedar block paving 
ordinances, the former amounting to $105,300 and the 
latter $10,100 

Denver, Colo.—A bill has been passed authorizing a 
large number of sidewalks. Stone flagging used in their 
construction must have an area of 8 3q. ft. and be at leasy 
2 ins. thick. Artificial stone may be used. 


ELECTRICAL. 

Electric Light.-_New plants or extensions are pro 
posed at Beuna Vista, Va., by the Loch Laird Land,Estate 
& Mineral Co.; Florence, Ga., by the Florence Lmprove- 
ment & Manufacturing Co.; Darien, Ga.; Gainesville, 
Ga., by the Georgia Development Co.; Gainesville, Tex. 

Peabody, Mass,—The town has voted $30,000 for an 
electric light plant and $2,500 for running expenses. 

Jamaica, N. Y.—The trustees have contracted with 
the National Electric Co. to light the town with 32 c¢, p. 
lamps at 17.50 per lamp per year. 

Atlanta, Ga,—The Atlanta Electric Iluminatiag Co. 
has been formally, organized with M. H. Atkinson as 
president and G. R. De Saussaure as secretary. The 
capital stock of $100,000 has been all taken up and the con- 
struction of a plant will begin as soon as possible. 

Fernandina, Fla,—¥, C. Chase will, it is stated, or- 
ganize a sub-company of the Safety Electric Light Co,, of 
Boston, Mass., with a capital stock of $100,000, to operate 
in Fernandina. 

Titusville, Fla,—Iitis said that the Titusville Electric 
Light Co. wishes prices ona complete 100 incandescent 
lamp plant, including engines and boilers. 

Water Valley, Miss.- The city has voted to issue 
$10,000 of bonds for the purpose of buying an electric light 
plant. 

Venice, Il!.—The Village Board has given an electric 
light and power franchise to G. Nieman, 

Chicago, Til,—The Chicago Electric Battery & Power 
Co. has been incorporated, with a capital stock of $300,000, 
by G. A. Rollins, D. F. Foley and C. E. Gregory. 

Eau Claire Wis.—Negotiations are pending for the 
purchase of the plants of the Dells Water Power Co., the 
Brush Electric Light Co. and the Eau Claire Gas Co. by a 
Maine company, which proposes to consolidate all the 
concerns un derne management, 


CONTRACTING. 
Sewers,— Albany, N. Y.—Prices on a small sewer con- 
tract recently advertised were as follows: 
18-in. vitrified pipe, 


New 


per lin. ft.......... $300 $1.53 $2.18 = $3.00 $4.90 
15-in. vitrified pipe 

MOP EUR. Chkis. +2025 2.75 95 1.85 3.00 4.75 
12-in. vitrified pipe, 

per lin. ft.......... 2.50 69 1.62 2.85 4.60 
6-in. vitrified pipe, 

per lin, ft cans 60 2 25 rs) 2.30 
Win. Y branches, 

each . 6.50 3.25 3.85 9.00 8.60 
lin. Y branches, 

each , \ 5.80 2.25 3.05 8.50 7.90 
12-in Y branches, 

each.. hs cue 5.50 1.95 2.60 8.00 7.40 
Manholes, each.. 70.00 47.50 55.00 50.00 99.00 
Lampholes geese ae 10.00 14.00 15,00 75.00 
Receiving basins, 

G6. .cts es cccesy-0 Ce 80.00 95.00 90.00 = 190.00 
3-ft. culvert, per lin. 

ft... Sastkcs Seoul eee 1.63 4.00 3.50 6.00 


Columbus, O,—Bids on a recent sewer contract were at 
the following rates: Constructing 3 ring brick sewer, 6 ft. 
nside diameter, including excavation, materials, filling, 
etc., complete, $10, $10.44 and $10.65 per ft.; 3 ring, 4% ft. 


diam., $6.50, $6.62 and $7 per ft.;2 ring, 4 ft. diam., $5.58, 


$5.99 and $6.48 per ft.; 2 ring, 8 ft. diam., $5.25 and $5.40 per 
¢t., 2 ring, 2 ft. diam., $3 70, $3.78 and $4 per ft.; manholes 
at $12 and $15 per M.; cast iron manhole covers, $8, $°.50 
and $13 each. 


> 
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Paving.--New York City.—In making preliminary 
estimates, the Public Parks Dept. now use the following 
prices: Ashphalt walk, 25 and 35 cts. per sq. ft.; gran te 
pavement with coal tar and gravel joints, $3.75 per sq. yd.; 
concrete foundation, $4.50 per cu. yd.; 20 x 6-in. curbing, 
$1.25 per lin. ft. 

Rochester, N. Y¥.—Recent bids were at the following 
rates: 2,478 sq. yds. block asphalt, $2.30, $2.64 and $2.67; 
2,870 sq. yds. Medina stone, $1.81, $1.82, $1 85 and $2; 2,025 
lin. ft. curbstone, 39%, 40, 45 cts. per ft.; 1,312 lin. ft., 40, 
42 and 43 cts. per ft. 

Buffalo, N. Y.—City Fngineer G. E. Mann writes that 
the cost of paving streets with asphalt is $3 per sq. yd.; 
with first-class stone, $2.90, and with second class stone, 
$2.66 per sq. yd. 

Oakland, Calt,—Bids for bituminous ‘sidewalks were 
recently received at the following prices per sq. ft.: 9%, 
10, 103% and 11 cts. 

Birmingham, Ala.—The following bids were recent!‘ 
received for constructing a storm drain, 244 miles long, 12 


ft. wide at the bottom, slopes | to 1 and an average depth 
of 7 ft: 


Clearing 
and Karth Rock 
grubbing excava- excava- 
per 100 tion, tion, 
lin. ft. per cu. yd. percu. yd. Total. 
J. Ward & Co. . $2.50 20 cts. $.85 $15,330 
W.H. Hughes.. 2.75 21g -8940 16,428 
i” a 2.50 22% 1.00 17,255 
Joo. COMME. 5.23. 3.50 30 1.40 23,352 
J. M. Lovelace 5.00 34 85 24,330 
I unn Bros...... 4.50 36 1.60 27,804 
Henry & Smiti: 3.00 39 1.40 28,986 
Metarthy& Bald- 
win wee 5.00 39.9 1.29 29,367 


Broken Stone. New York City.--The Dock Depart- 
ment recently received bids for furnishing about 1,000 
cu. yds. of broken stone at $1.68, $1.69 and $1.72 per cu. yd- 


PROPOSALS OPEN. 


Contractor’s Railway.—New York City.- -Materials 
for building about 1 mile of narrow gauge track, to be de- 
livered at Sandy Hook, N. J., comprising 1 locomotive, 12 
dump cars, hoisting and pumping engines, concrete mix- 


era, etc. Lieut.-Col. G. L. Gillespie, Army Building, 
Oct. 21. 
Rip Rap. —-Cleveland, O.—Constructing about 450 lin. 


ft. of rip rap foundation for the Cleveland breakwater. 
Maj. L. Cooper, ©. Overen, U. S. Engineer Office, Oct. 16. 

Cavalry Drill Hall.—Fort Riley, Kan,—A cavalry 
drill hall, 300 x 100 ft. Separate bids received for the 
combination truss roof. Capt. G. E. Pond, Oct. 25. 

Levee Work,—Tallulah, La.—Nearly 1,000,000 cu. yds. 
div ded between 8 separate localities. Levee Commission- 
ers, Oct. 16. 

Streets.—Cliston, O.—S. G. Sterling, Oct. 25. 

St. Louis, Mo.—Grading, curbing and laying Telford 
pavement on several streets. G. Burnet, Oct. 17. 

Denver, Colo,—A large amount of sidewalk work, in. 
cluding some grading. F. B. Crocker, Oct. 24. 

Greenbush, N. Y¥.--Grading, curbing and paving with 
Belgian blocks. Town Trustees, Oct. 14. 


Sewers.— New York City.—T. F. Gilroy, Oct. 18. 
Denver, Colo.—A large sanitary sewer, including the 
furnishing of materials for same. F. B. Crocker, Oct 17. 


MANUFACTURING AND TECHNICAL. 

The Terre Haute Filtering Plant, put in by the Na- 
tional Filter Ce., of New York, is now finished and in 
complete working order, and the Terre Haute Gazette 
pronounces it “the finest plant in the United States,” on 
the authority of Mr. Thomas W. Hooper, the Superin- 
tendent of the Davenport, Ia., Water-Works Co. Mr. 
Davenport has been visiting many large cities in the in- 
terest of his company, which will shortly put in a filter 
plant. 


Cars.--The Pullman Palace Car Co. is building in its 
Detroit shops, 6 chair, 5 baggage and mail cars, 5 Pull. 
man sleepers and 5 passenger coaches for the Chicago, 
Rock Island & Pacific R. R. The coaches are fitted with 
Scarritt-Forney seats, and the chair cars with full reclin- 
ing Scarritt chairs. 

Locomotives.--The Schnectady Locomotive Works are 
reported to be turning out 30 locomotives a month. A ten- 
wheel compound was recently shipped to the East Ten- 
nessee, Virginia & Georgia Ry. The Brooks Locomotive 
Works have been awarded a contract for building 6 ten- 
wheel passenger engines for the Atchison, Topeka & 
Santa Fe R.R They will have 19 * 26 in cylinders and 
6 3-in. driving wheels. The Baldwin Locomotive Works 
have an order for two locomotives for the State railway 
at Cape Town, Africa. This company lately shipped 5 
ten-wheel engines to the New York, Pennsylvania & Ohio 
R. R. 


A Small Locomotive is being erected by H. K. Porter 
& Co. This little engine will have 5 « 10-in. cylinders and 
22-in, driving wheels. It is to run on a 23-in. track at the 
Otis Steel Works, Cleveland. 

A Good Runring Record. — Passenger locomotive No. 
704 on the Indianapolis & Vincennes Division of the Penn- 
sylvania R. R. is reported to have run 122,061 miles with - 
out being shopped for repairs. 











October 11, 1840. 


Locomotive Works,--The Minneapolis & St. Louis Ry, 
has the walls for extensive locomotive shops partly laid 
at Minneapolis. They are of brick, one story high and de- 
signed especially for rapid repairing. The Brooks Loco 
motive Works are building a 304 x 65 ft. tank shop at the 
plant in Dunkirk, N. Y. The greater part of the new 
building is two stories high, the upper floor being intended 
for sheet iron and brass finishing rooms. 

The Rumford Falls Power Co. has been organized 
in Portland, Me., for the purpose of developing the water 
power and building mills at Rumford. Falls, Me. The 
pres dent of the company is G. N. Fletcher, Detroit. 
Mich.; the secretary, H. J. Chisholm, Portland; the capi- 
tal stock, $500,000, of which amount $250,000 is reported to 
be paid up. 

A large union depot will probably be built at Bris- 
tol, Va.. by the Norfolk & Western, East Tennessee, Vir 
ginia & Georgia, and South Atlantic & Ohio companies 


The Indiana Steel Co., a new company controlled by 
Pittsburgh parties, has decided to build its steel works 
and galvanizing shops at Wabash, in consideration of a 
gift of $32,000 and 20 acres of land. The company has a 
capital of $500,000, and will employ about 500 men at the 
new works, which are designed for a daily output of 5) 
tons of finished steel. 


Van Zile, McCormack & Co., of Albany, are furnishing 
the material and erecting a 100 < 160 ft. all iron building 
for the Kimler Mfg. Co., of Newburg, N..Y., to be 
covered with a corrugated iron roof and 1,000 HP. Heine 
boilers forthe same parties. They are also erecting an 
all iron building for the Burden Iron Works, of Troy, to 
be 60 ft. wide by 100 ft. long. 

The Fox Pressed Steel Co. will remove its offices 
from Chicago to Joliet, Il., where its plant is located. 


The Ingersoll-Sergeant Rock Drill Co. of New 
York, shipped last week a large plant of mining machin 
ery, comprising air compressor, rock drills, ete., to the 
Jehu Mines in China. Mr. Jonas Crabtree, an experienced 
mechanical engineer, was engaged by the Ingersoll- 
Sergeant Co., and is now on his way to China to erect and 
operate this machinery. 


The Standard Paint Co., of New York, has just sold 
six car-loads of their P. & B. water proof, acid and alkali 
resisting paint for use in the St. Clair tunnel. This is the 
same paint used on the pipes and iron fixtures in the 
gate-houses on the new Croton Aqueduct. 


Troy Engineering Co.— Under this title Messrs. John 
R. Kaley and P. H. Baermann have opened an office at 
No. 10 First St., Troy, N. Y. They have 20 years’ experi- 
ence as civil epgineers, and announce that they will de- 
sigp, construct or superintend the construction of water- 
works, sewerage and public works generally. 


New Companies.—Chicago, I/l., Electric Transit Co.; 
capital stock, $12,000,000; incorporators, J. M. Hannabs, 
W. H. Powell, G. W. Stanford. Citizens’ Gas Co., Center, 
Ind.; capital stock, $100,000; directors, J. E. Duncan, |. 
Collins, J. 8S. Trees and others. Blue Ridge Construction 
Co, Augusta, Ga.; capital stock, $500,000; incorporators, 
J.C. Short, New York City; W. Bailey, St. Louis, Mo.; 
W. E. Jackson, Augusta. Union Street Railway Co., Bay 
City, Mich.; capital stock, $100,000. Central Car Supply 
Co., Detroit, Mich.; capital stock, $200,000. Pittsburg, 
Pa., Malleable Iron Co.; capital stock, $25,000; directors, 
F. Moore, T. R. MeGurley, G. Rollins and others. I[linois 
Paving & Construction Co., Chicago, Ill.; capital stock, 
$200,000; incorporators, D. O. Cele, C. B. Pfahler, D. ©. 
Tudor. Cavner Railway Power Transmission Co., Chi- 
cago, Lll.; capital stock, ; A. R. Cowner, C. Kennedy, 
A. A. Tower. 


Metal Market Prices.—Rails---New York: $30; $25 to 
$26 for old iron rails. Chicago: $33.50 to $34; old rails, 
$27 for iron, $18.75 to $22 for steel. Pittsburg: $31 old rails, 
$27.75 for iron; $20 to $21 for steel. 

Foundry Pig-iron,—Chicago : $15.50 to $17.50. Pitts- 
burg: $15.75 to $17.50. New York: $16 to $18. 

Track Materials.—New York: steel angle bars, $1.80 
to $1.95 ; spikes, $2.20 to $2.25; track bolts, 2.95 to 3.10 cts. 
with square, and 3.10 to 3.15 cts. with hexagon nuts. 
Pittsburg: splice bars, 1.95 to 2.05 cts. for iron, 2 to 2.1 cts. for 
steel; spikes, 2.2 cts.; track bolts, 2.9 with square, and 
3 c's. with hexagon nuts. Chicago: splice bars, 2.25 to 2.3 
cts. for steel, and 2.15 to 2.2 cts. for iron; spikes, 2.2 to 
2.25 cts; iron track bolts $3.10 to $3.15 with hexagon nuts. 

Pipe.—Cast-iron, $27 to $30 per ton. Wrought iron, 
discounts as follows: 474 and 40 per cent. on black and 
and galvanized butt-welded; 60 and 47% on black and 
galvanized lap-welded. Casing, 50 per cent. 

Lead,—Chicago, 5.3 to 5.35 cts. New York, 5.25 to 5.75 
cts. 

Structural Material,—Pittsburg: angles, 2.3  cts.; 
tees, 2.85 cts.; beams and channels, 3.1 cts.; sheared 
steel bridge plates, 2.65 to 2.7 cts.; universal mill 
plates, 2.35 cts.; refined bars, 1.9 to 2 cts.; steel plates, 
4.25 to 4.75 cts. for fire box; 4.1 to 3.2cts. for flange; 2.9 
cts. for shell, 2.5 to 2.55 cts. for tank. New York: beams, 
3.10 cts.; plates, 2.25 cts.; angles, 4.1 to 2.25 cts.; tees, 2.6 
to 2.7 cts.; channels, 3.1 cts. Chicago: angle, 2.35 to 2.4 cts. ; 
tees, 2.9 to 3.0 cts.beams; 3.2 cts.; universal plates, 2.45 to 
2.55 cts, 
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Competitive Bridge Plans. 


& ALLEGHENY BRIDGE Co., 
OFFICE (TTSBURG, Oct. 6, 1890. } 


At a meeting of this company, held this day, 
the following was adopted: 

Whereas the plan for the new bridge — 
ture, heretofore adopted by the company, ; 
not proved acceptable to the Secretary 0 
War, and it has become necessary to adopt a 
new plan; Therefore Resolved, That new 
plans of the bridge be requested, contemplat- 
ing not more than two spans, instead of three 
as heretofore proposed, such plans to be fur- 
nished the Board of Managers not later than 
Nov. 1 proximo. The said new bridge struc 
ture not to exceed in cost the sum of five 
hundred and fifty thousand dollars ($560,000). 

tesolved, That the sum of $1,000 shall be paid 
to the engineer whose plan shall be adopted 
and approved by the company, and that he 
shall be employed to superintend and direct 
the construction of the bridge upon such terms 
and conditions as shall be satisfactory to the 


company. 


41-1t WM. ROSEBURG, Secretary. 


> ~*~ ‘ 
ROPOSALS FOR REPAIRS, Etc.— 
United States Engineer Office, Cleveland, 
O,, Sept. 29, 1890—Sealed proposals, in dupli- 
cate, will be received at this office until 12 
o'clock M., THURSDAY, OCT, 16, 1890, and 
then opened, for repairs at Monroe Harbor, 
Mich.; at Huron Harbor, O.; at Black River 
Harbor, O. All information can be obtained at 
this office. The United States reserves the 
right to reject any or all proposals. Preference 
will be given to materials and plant of domes- 
tic production or manufacture, conditions of 
quality and price (import duties included) 
being equal. The attention of bidders is_in- 
vited to the acts of Congress approved Feb. 
96, 1885, and Feb. 23, 1887, vol. 23, page 332, and 
vol. 24, page 414, statutes at large. L. COOPER 
OVERMAN, Major of Engineers 41-1t 


ST 
’ S. ENGINEER OFFICE, ROOM 62 ARMY 
l ¢ Building, New York, Oct. 1, 1890. Sealed 
Proposals, in duplicate, will be received at 
this office until 12 o'clock noon, Tuesday, Oct. 
21, 1890, for the purchase of supplies deliver- 
able at Sandy Hook, N. J., comprising 
materials for building one mile of railroad 
track; 1 narrow-gauge locomotive; 12 dump 
cars; 4 dumping coal tubs; 2 hoisting engines; 
2 Knowles pressure pumps; 2 cubical con- 
crete mixers; 25 pulley blocks and_ sheaves, 
and 2,000 feet wire hoisting rope. The atten- 
tion of bidders is invited to Acts of Congress 
approved Feb. 26, 1885, and Feb. 23, 1887, vo . 23, 
page 352, and vol. 24, puge 414, Statutes at Large. 
For specifications, blank forms, and _ all infor- 
undersigned. - L. 
41-2t 





mation, apply to the i 
GILLESPIE, Lieut. Col. of Engineers. 


Proposals for Macadam Stone. 


Tenders for about 9,000 cubic yards of trap 
rock, and about 4,009 cubic yards of Granite 
Macadam Stone, will be received by the Board 
of Trustees of the Village of Flushing, N. Y., 
until 8 p. M. Oct. 21, 1890. 

Stone to be delivered alongside of dock at 
Flushing. 

Prices to be given by the cubic gard. 

The right is reserved to reject any or all bids. 

For particulars address 
G. A. ROULLIER, Street Commissioner, 

Flushing, N. Y 


City of Toronto, Canada. 


TENDERS FOR PUMPING ENGINES. 

Notice is hereby given that the Committee 
on Water-Works of the municipal corporation 
of the City of Toronto will receive tenders, ad- 
dressed to the undersigned, by registered post 
only, up to the hour of 12 o’clock noon on Mon- 
day, Oct. 20, 1890, for two pumping engines of 
the duplex type, each having a daily capacity 
of 10,000,000 gallons, together with necessary 
boilers for same, the whole to be in accordance 
with the general specifications, which may be 
obtained at the office of the superintendent of 
the department, City Hall, Toronto. 


The tenders are received subject to the ap- 
proval of the properly qualified electors being 
obtained to a by-law providing the necessary 
funds. 

The lowest, or any, tender not necessarily 
accepted. 


41-2t. 





Wo. J. HILL, 
Chairman Committee on Water-W orks. 


City HALL, ToRONTO, Sept. 19, 1890. 
39-1t 


Rushville, Ind., Water-Works. 


Sealed proposals will be received by the Com- 
mon Council of the City of Rushville, Ind., un- 
til 12 o’clock M. Nov. 3, 1890, under a franchise 
to be granted by said city, for the construction 
of a system of water-works. 

A copy of said proposed franchise may be 
had on application to the Mayor of said city. 

Security good for $500 must accompany each 
bid, either in money, certified check or bond 
signed by known parties, as a guarantee of 
good faith, the same to be returned when pro- 
posal is rejected or accepted and a satisfactory 
bond deposited with the Common Council of 
said city. 

The city does not bind itself to accept the 
lowest or any bid. 

WILSON T. JACKSON, 


39-2t Mayor. 
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R. F, CaRTER, Supt. | 
! 


The Anniston Pipe Works, 


MANUFACTURERS OF 


CAST IRON WATER AND GAS PIPE, 


ANNISTON, “ 


ALA. 
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* Labor, or Material Wear. 


| Especially adapted for the Elevation of Clear, Gritty, Thick, or 
Acidulous Liquids, Quickly, Cheaply and Efficiently 


Machinery, Oil, Expensive Power, Skilled ‘1. 
Send for Illustrated Catalogue. 


PULSOMETER STEAM PUMP CO., 120 Liberty St., New York, ~ 
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sEA- WALL ON GOVERNOR'S ISLAND, 
& New York Harbor. Engineer Office, U.S. 
Army, Room 74, Army Building, 39 Whitehal 
street, New York, N. Y., Oct. 1, 1890. Sealed 
proposals, in triplicate, will be received at this 
oftice until twelve (12) o'clock noon, on Friday, 
Oct. 31, 1890, for the construction of a Sea- 
Wall on Governor's Island, New York Harbor. 
The attention of bidders is invited to Acts of 
Congress approved Feb. 26, 1885, and Feb. 23, 
1887, Vol. 23, page 332 and Vol. 24, page 414, 
Statutes at Large. Further information can 
be obtained at this office. D. C. HOUSTON 
Colonel of Engineers. 40-4. 


PROPOSALS FOR DREDGING _IN SA- 


vannah River, Ga.— United States Engineer 
Office, Savannah, Ga., Sept. 22, 1890.—Sealed 
proposals in triplicate will be received at this 
office until 12 o'clock M., city time, on Oct. 15, 
1890, for dredging in Savannah River, Ga. At- 
tention is invited to Acts of Congress approved 
Feb. 26, 1885, and Feb. 23, 1887, Vol. XXIII., 
jst e 332, and Vol. XXIV, page 414, Statutes 








at Large. For all necessary information apply 
to O. M. CARTER, First Lieutenant Corps of 
Engineers, U.S. A. 40-2t 








PROPOSALS FOR STONE. MATTRESS 
and pile work in Savannah Harbor and 
River, ;Ga.—United , States Engineer] Office, 
Savannah, Ga., Sept. 22, 1890.—Sealed proposals 
in triplicate will be received at this office until 
\12 o'clock M., city time, on Oct. 20, 1890, for con- 
structing training walls in the Savannah 
River, Ga. Attention is invited to Acts of 
Congress, approved Feb. 26, 1885, and Feb. 23, 
1887, Vol. XXILI., page 332, and Vol. XXIV, 
nage 414, Statutes at Large. For all necessary 
information apply to O. M. CARTER, First 
Lieutenant Corps of Engineers, U.S. A. 40-2t 

| 





U S. ENGINEER OFFICE, Room 62, Army 
* Building, New York, Sept. 24, 1890. 
Sealed proposals in triplicate will be received 
| at this office until 12 o'clock noon, on October 
25, 1890, for furnishing materials and construct- 
ing a pile wharf at Sandy Hook. N. J. The 
attention of bidders is invited to Acts of Cou- 
ss approved Feb. 26, 1885, and Feb. 23, 1887, 
ol. 23, page 332, and Vol. 24, page 414, Statutes 
at Large. For specifications, blank forms and 
all information, apply.to the undersigned. 
G. L, GILLESP oe Lieut. Col. of Engineers. 
39-4t 











ORT RILEY, KANSAS, Sept. 25, 1890. 
Sealed proposals in triplicate, subject to 
usual conditions, will be received here until 
8 Pp. M., Oct. 25, 1890, and then opened, for the 
construction of a cavalry drill hall 106 x 300 
ft. Separate bids will be received for the com- 
bination truss roof, Plans and specifications 
can be seen at this office. The United States 
reserves the right to reject any ‘or all bids. 
Envelo containing proposals should be 
marked “Proposals for Drill Hall,” and ad- 
dressed to Captain Geo. E. Pond, Assistant 
Quartermaster, U. 8S. Army. 40-4 


| 


| nied by a clearing-house check,made vayable to 
the City Treasurer of said city, for the sum of 
| $250, as a guarantee of good faith, the same to 
be returned to the bidder submitting it, when 


Belvidere, Ill., Water-Works. 


Sealed proposals will be received by the 
Mayor and Common Coaucil of the city of Bel- 
videre, Ill., until 8 o'clock Pp. M. on Saturday, 


Oct. 25, 1890, for the construction of a system 


of water-works, according to plans and specifi- 
cations forthe same, which may be seen on 
and after Oct. 8, 189, at the 
George H. Hurlbut, Chairman of the Fire and 
Water committee, or at the office of George 
G. Morgan, 15 Major Block, Chicago. 

Each and every proposal must be sealed and 
marked ‘Proposal for Water-Works,” 
must be filed with said George H. Hurlbut on 
or before the time stated above. 


office of 


and | 


Notice to Contractor:. 


Sealed proposals will be received at the 
office of the Recorder of Albuquerque, New 
Mexico, until two o'clock P. M., on the firs 
day of November, 1890, for constructing sewers 
inthe town of Albuquerque, Bernalillo Co. 
New Mexico. 

Forms of proposals, copies of specifications 
and instructions to contractors may be ob- 
tained of the Recorder or of the Engineer, and 
the plans and profiles may be seen at the office 
of either of the above named parties, 

Each bid must be accompanied by a deposit 
of one thousand dollars ($1,000) as a guarantee 
of the good faith of the bidder. 

The Board of Trustees reserve the 
reject any or all bids, 


right to 


Address? 
HENRY LOCKHART, Recorder, 
Albuquerque, N. M. 
W. KIERSTED, Engineer, 
620 Keith & Perry Building, 
Kansas City, Mo. 


For Sale---Water-Works. 


Located in Central New York, ina fine vil 
lage of about 2,000 inhabitants. Supply from 
springs by gravity; everything first class and 
doing profitable business. Address 

WATER-WORKS, 
38-4t care of ENGINEERING NEWS 


To Contractors. 


I desire bids for the erection of about 100 
miles of private telegraph line over a rough 
mountain country. For particulars address 

FRANK MATHEWS, 
} Chief Engineer K. 1. C. & D. Co., 
3Y-2t Pineville, Ky. 


nesses 
}> ROPOSALS FOR CONSTRUCTION 
OF RIP RAP FOUNDATION.—U. 8. 
Engineer office, Cleveland, O., Sept. 29th, 1890. 
Sealed proposals, in duplicate, wiil be received 
at this office until 12 o'clock M. on Thursday, 
the 16th day of October next, at which time 
they will be opened in the presence of bid 
ders, for constructing 450 lineal feet, more or 
less, of rip rap foundation for breakwater at 
Cleveland, Ohio. Allinformation can be ob 
tained at this office. The United States re- 
serves the right to reject any or al! proposals 
Preference will be given to materiale and 
plant of domestic production or manufacture, 
conditions of quality and price (import duties 
included) being equal. The attention of bid 
ders ix invited to the acts of Congress approved 
February 26th, 1885, and February wha 1887, 
Vol. 23, page 332, and Vol. 24, page 414, Statutes 
at Large. L. Cooper Overman, Major of 
Engineers. 40-2t. 





ENGINEER’s 


FIELD BOOK 


BY C. S. CROSS, CIVIL ENGINEER. 
THIRD EDITION. 





| amenemee 


| To which isadded much valuable informa- 
| tion on Railroad Surveying and. Construction, 
| by the late Prof. Chas. A. Smith, C. E.. of 
| Washington University, St. Louis, Mo., Wm. 
) F. Shunk, C. E , and others. 


COMPILED AND EDITED BY 


GEO. H. FROST, C. E. 


Each and every proposal must be accompa- — 


CONTENTS, 
_Method of Staking out and Keeping Field 
| Notes of Railroad Curves. 
Railroad Curve Tables, for expeditiously de 


his proposal is rejected or when accepted, and | termining the points at which to commence the 
a satisfactory bond deposited with the said | Curving. 


Mayor and Common Council. 


The right is reserved to make any additions | 
to or deductions from the materia!s to be fur- 
nished and the work done under the accepted 
proposal, at a fair price, to the amount of 15 per | 
cent. of the same, at any time before the ma- 
terials have Seen ordered or the work done, 
and the right is still further reserved to reject | 


any and all proposals. 
Signed, 
41-1t 


A. E. JEMER, 
City Clerk. 


Becket, Mass. 


Bids will be received by the road commis 








sioners until Thursday, Oct. 16, for the bridge 


Keeping the Field Notes of a Railroad Sur- 
vey from which the Center Line is Laid. 


| Excavation and Embankment; Application 
| of the Prismoidal Formula. 

Excavation and Embankment Tables. 

Instructions to Division and Assistant Engi- 
neers relative to Field Notes on Surveys for the 
South Penna. R. R. Co. 

Engineering Field Work. By the late Prof. 
Chas. A. Smith, of Washington University, St. 
| Louis, Mo. 

Regulations for the Engineering Department 
| during Construction, prepared for the South 

Penna. R. R. Co., by Wm. F. Shunk, C. E. 

Howe Truss Bridges (Illustrated). 

Table for Computing Right of Way Areas. 
| Width 100 ft. 

Pile Driving Machine (Illustrated). 
Metric Railway Curves. 


near depot, to be 18 ft. between abutments and | ae 


20 ft. road, wood railing. 


Frep D. BaLLou, \ 
J. A. HUNT, Commisioners. 
W. K. Ho_mMgs, J 





| 8S. ENGINEER OFFICE, 
/* toga St, Baltimore, Md., Sept. 30, 1890. 
Proposals for completing the ship channel lead 


ing to the harbor at timore wil! be received 


untii noon of Dec. 2, 1890, and then opened 


The attention of bidders is invited to the acts | of the book. 


of Congress, approved Feb. 26, 1885, and Feb 
23, 1887, Vol. 23, page 332. and Vol. 24, page 414 
Statutes at . For information apply t 


Wm. P. Craighill, Colonel Corps of Engineers, 


U.S. A. 41-4t. 


| Price, 50 Cents; 5 Copies for $2.00. 


This isthe Cueapest and Best Field Book 
| for the average Railroad Survey and Construc- 


13. W. Sara-| tion to be had in any language; the method of 


' keeping Field Notes of Curves has been ac- 
- | knowledged as “the best."’ The “Regulations,” 
| by Wm. F. Shunk, are alone worth the price 
Published and for sale by 


} Engineering News Publishing Co., 
Tribune Building, N. Y. 
















KEROSENE 
OIL. 


Obtainable 


800 and 2,000 CANDLE POWER 


REQUIRES NO ENGINE OR 
AIR COMPRESSOR to 
drive it as “others do.”’ 


Everywhere. 





(Copy ) 
SAVANNAH, AMERICUS & MONTGOMERY 
RAILWAY. 
OFFICE OF THE CHIEF ENGINEER, \ 
AMERICUS, Ga., Aug. 8. 1890. 
R. E. Harpaway, Chief Engineer. j 
Vessrs. Keegan & Halpin, 4 Washington 

Street, New York City: 

EEAR Sirs: I used four of your lights for 
steam shovel work at night some time since 
and they gave entire satisfaction. 

Yours very truly. 
B. E. HARDAWAY, C.E. 


Copy.) 
West VIRGINIA IMPROVEMENT Co. 
Weston, W. Va., June 24, 1890. 
Messrs. Keegan &> Halpin, 4 Washington 

Street, New York: 

GENTLEMEN: Replying to your favor of 
2lst inst., the light you sent us has thus 
far given satisfaction, and I can see no 
chance for improvement in it. 


« Yours truly, 
J. A. FICK INGER, Ch. Eng, 


WRITE FOR CIRCULAR. 


THE 


“WELLS | 
LIGHTS” ~--- 


Arejin use on the follow 
ing Railroads : : 


Pennsylvania, 
Lehigh Valley, 

Erie, 

West Shore, 

Del,, Lack. & West., 
Norfolk & Western, 
Atlantic Coast Line, 
N. Y., Prov. & Bost., 
W.N. Y. & Penn., 

' Michigan Central, 
Union Pacific, 
Southern Pacific, 

And 40 others. 


ALSO USED BY 

Moffett, Hodgins & 
Clarke; x 

Washburne, Shaler & 
Washburne; a 

Carkin, Stickney & 
Crane; 

C. H. & F. T. Dunbar; 

Ryan & McDonald; 

Prentice Brown Stone 

~ 0.5 

Drake & Stratton; ; = 

Union Bridge Co.; ae == 

Berlin Bridge Co., wGHT. 
And many others. 500 Candles, } gall. per hour. 


KEEGAN & HALPIN 


44 and 46 WASHINGTON STREET NEW YORK. 


=—p 





ing all the year reund, 


BELKNAP MOTO 


Comb. Motors and Dynamos, Cyc} 


Lighting Plants for Water Works |} 







R C0 


Little Giant Water Motors, 





ne C 
Mill, Electric Motors and Dy natios = 


: "umpi 
Stations a Specialty. —_ 


SEND FOR DESCRIPTIVE Circ) \ 


PORTLAND, MAINE 








D. FP. GOSLINE, 


32 OLIVER STREET, 
Successor to the BOSTON HYDRAULIC MOTOR CO, 


MANUFACTURER OF 


Church Organ Blowing WATER MOTORS 


Correspondence Solicited. 


BOSTON, 


All Work Guaranteed. 





SITUATIONS VACANT. 


WANTED,— A first-class draughtsman for bridges 
and rools; must be thoroughly experienced in de- 
tails, strains and estimating; good saiary paid to 
good man; no other need apply, Also, a good 
junior draughtsman, with at im one year’s ex- 
perience at bridge work, who is clever with his 

ven. Address, with references, to *‘ BRIDGK 
VORKS,” care of Engineering News, 39-4t 


WANTED.—0n Illinois River improvement, an 
engineer to direct pile-driving, dredging, and lock 
and dam construction, Salary, $125 a month and 
found, Address W. M, CHILDS. Asst, Engineer, 
Versailles, Ll, Please state qualifications, 40-2t 


W ANTED.— Draughtsman familiar with car con- 
struction, State experience and salary expected. 
W. B. W. HOWE, Jr., Savannah, Ga. 41-2t 


WANTED.,— An assistant, A young man com- 
petent to cross section streets, set curb grades, 
ete,, and who has had some experience in brick 
paving preferred, Write giving experience, sal- 
ary expected, and earliest time services would be 
available, B, L, LLOYD, 

41-8t City Engineer. 








WANTED.— Young engineer, graduate of some 
technical school, competent to use transit and 
sextant on hydrographic work, Engagement 
good for the winter, and possibly longer. Pay 
$75 per month, Address, stating references, ex- 
perience and age, SEXTANT, Engineering News 
Office, H1-3t 





WANTED.—Two good draughtsmen for strue- 
turaland machine work Must have technical 
education, and at least two years’ experience in 
bridge details, strains and shop drawings, Ad- 
dress E, T, 8., care Union Club, Cleveland, O. 


MISCELLANEOUS. 


WANTED.—G. J. Baer, New Russell House, 
Key West, Fla,, wants the names of some firms 
that are manufacturing vitrified paving brick 
somewhere on astream or sea coast from where 
they could be loaded direct for Key West. 


WANTED.— Copies of Encinerrtnc News of 
Sept. 7 and 28, 1889, Will pay 12 cts, apiece for 
them, Address ‘‘ JAPAN,” eare Engineering 
News, 








WANTED.—A Blake stone crusher, 9 « 15, in 
good condition, State lowest cash price, CHAS, 
A, ROONEY, 176 Railroad Ave., Paterson, N. J. 
40-2t 
WANTED.—2,000 bbis. Portland cement, deliv- 
ered on boat at New Orleans about Nov, 15, Ten- 
sile strength, 300 Ibs, one day in air, six days 
under water, McCORMICK & O’MEARA, 
Olive St , St, Louis, Mo, 40 


This Paper 


is read every week by more than 
TWENTY THOUSAND men who are 
interested in its advertising pages, 





Manufacturers 


who wish to attract the attention of 
these TWENTY THOUSAND should 
advertise in 


Engineering News. 


To Print 


and mail a thousand postal cards costs 
not less than $12.50; a quarter page 
advertisement in ENGINEERING 
NEWS with its TWENTY THOU- 
SAND readers costs but $16.50. 


Every Dealer 


who wishes to attract the attention of 
these TWENTY THOUSAND readers 
should advertise in 


Engineering News. 





We have tried each and every method of advertis- 
ing, and that exhaustively, and we have come to one 
conclusion, and that is that newspaper advertising is 
the one and only way that — pays. 

We find that it pare eee eep steadily sdvertis- 












60 Cts. 
Cards of not more than one-half inch 





904, 











WANTS. 


50 Cts 


will be inserted in this column one 
time for 50 cents. 


SITUATIONS WANTED. 


WANTED.—An engineer who expec: 


finish his present engagement desires | lk. 
location, construction or maintenance: 

Twenty years experience; 40 years old, Add 
Cc, E,, Engineering News, 


vay, 


ress 


WANTED.—To Capitatists anp Is 
A civil engineer of experience in th 
construction, equipment, and operatior 
ways wants an engagement with capitalis 
developing NEW RAILWAY LINES, Will furnist 
first-class references, Address R, W.,. care of 
Engineering News, g 


WANTED.—An engineer of twenty 
perience in charge of railroad work, both in t} 
construction and operating departments. will be 
open to an engagement shortly, Address “Y, Z,, 
office Engineering News, Bt 


WANTED.—A civil engineer of 16 years’ ex 
perience on work of various description desires 
anengagement, Resident engineer on canal and 
factory construction in the Southern States; also 
in charge of party on city work, ete, Address 
“ENGINEER,” 128 North Los Angeles st., Los 
Angeles, Cal, O-Bt 


WANTED.— A gentleman with large experi 
manufacturing and water-works superint: 
in New York, wishes to correspond with | 
or contracting firm needing the services of _ 
eral superintendent or manager, Will travel or 
take office, Is a pusher and can handle any work. 
Age 47, Can engage after Nov, 1, Al references, 
Address HOVEY, care Engineering News, 4 









WANTED.—A practical and energetic man, 1 
years’ experience in water-works business, \ 
change of position, Good references, Will 
gladly confer with a concern in need of en Al 
man, Address HYDRAULIC ENGINEER, 
Engineering News, 1-8 


WANTED.— A position by & man having 20 years 
experience in city work, Thoroughly conversant 
with the construction of macadam and block pave 
ments, street regulating and grading, s s, 
ete,, care and maintenance of roads ; alro prepara- 
tion of specifications, Address E, BOX, Engincer 
ing News, {3t 


WANTED.—An engagement as surveyor 
draughtsman, Can survey any shaped ¢g 
and lay out railroad curves with or wit 
transit. Good and correct work guarantec 
Address K,, Box 38, Hamilton, Kans, 40-31 








W ANTED.— Position by graduated civil engineer, 
40 years old, Experience in railroad, city and 
bridge work, Good draughtsman, Complete set 
of instruments. Acdress ©. HETLESATER, 
Ottumwa, Ia. $1-1t 





WANTED.—A young man of experience in 
roding and chaining for two years wants 
position. Have worked on city and railroad 
work, Would be glad to get with some good 
engineer, Can give reference, Address or call 
«©, C, FORD, Gadsden, Ala, P, O, Box 265 


WANTED.—A young man desires a position «s 
transitman, and will furnish a first-class transit, 
aad can give good references, Address “ X, 
eare of Engineering News. 41-3t 


Wanted---A Railroad Mab 


A prominent manafacturing company desires to 
secure the services of a thorough business man who Is 
now or has been identified in an official capacity with 
some good road, A man having filled the position of 
General Superintendent or General Manager preferred, 
To a satisfactory party with some means an official 
sition will be given, Address W. G, & A. T. 
twing, Room 38, Montauk Block, Chicago, 85-4 


PORTLAND CEMENT PIPE CO., 


MANUFACTURERS OF 


SEWER PIPE, 
PORTLAND CEMENT. 


PORTLAND, MAINE. 
Catalogue Mailed on Application. 





“Why remain idle? Every day there are hun- 


itions to be filled, Only a few people ad- 
jor help, a and perseveranee will 
bring their merited reward,” 








